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EXECUTIVE SUMMARY 

 This Engineering Evaluation/Cost Analysis (EE/CA) was performed in accordance with 
current United States Environmental Protection Agency (EPA) and U.S. Navy guidance documents for a 
non-time critical removal action under the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) and Chapter 6.8 of the California Health and Safety Code (Ca-HSC).  This 
EE/CA summarizes the results of the EE/CA process, characterizes the site, identifies removal action 
objectives, describes removal action alternatives, contains analyses of these alternatives, and describes the 
recommended removal action alternative. 
 
 Installation Restoration (IR) Site 6 is a 40-acre residential area located in the southeastern 
part of the Mainside area in the Marine Palms housing area at Marine Corps Air Ground Combat Center 
(MCAGCC) Twentynine Palms, CA.  In preparation for demolition and replacement of Base housing, a 
Removal Site Evaluation (RSE) was conducted in 2001.  As part of the RSE, soil samples were collected 
and analyzed for polychlorinated biphenyls (PCBs), total petroleum hydrocarbons (TPH), pesticides, 
metals, volatile organic compounds (VOCs), and semivolatile organic compounds (SVOCs).  PCBs and 
TPH were widely and randomly detected across the entire site.  The most likely source for both of these 
compounds is use of waste oil, including PCB-laden transformer oil, for dust control during past construc-
tion activities.  It is important to note that Aroclor 1254 was the only PCB mixture identified at IR Site 6. 
 
 CERCLA, National Oil and Hazardous Substances Pollution Contingency Plan (NCP) 
(40 CFR Part 300) and Ca-HSC §25323 define removal actions as the cleanup or removal of released 
hazardous substances, actions to monitor the threat of release of hazardous substances, and actions to 
mitigate or prevent damage to public health or welfare or the environment.  The NCP includes provisions 
for the “removal of drums, barrels, tanks, or other bulk containers that contain or may contain hazardous 
substances or pollutants or contaminants-where it will reduce the likelihood of spillage; leakage; exposure 
to humans, animals, or the food chain...” 
 
 The purpose of this EE/CA is to identify and analyze potential removal action alternatives to 
address the presence of PCBs in soil equal to or greater than 1 mg/kg at IR Site 6.  Three alternatives were 
identified and considered:   
 

• Alternative 1: Institutional controls; 
• Alternative 2: Excavation and off-site disposal; and  
• Alternative 3: No action. 

 
 Based on this analysis, the Navy recommends Alternative 2: Excavation and Off-Site Dis-
posal.  This alternatives best meets the NCP criteria of overall protectiveness of human health, compli-
ance with applicable relevant and appropriate requirements (ARARs), long-term effectiveness, reduction 
of mobility, toxicity, or volume through treatment, short-term effectiveness, implementability, cost, and 
state and community acceptance.  This removal action is expected to achieve site restoration necessary for 
subsequent residential use by military personnel. 
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Section 1.0:  INTRODUCTION 

 This Engineering Evaluation/Cost Analysis (EE/CA) addresses Installation Restoration (IR) 
Site 6 at Marine Corps Air Ground Combat Center (MCAGCC) Twentynine Palms, CA.  This EE/CA has 
been prepared for United States Department of Navy (DON), Southwest Division Naval Facilities Engi-
neering Command (SWDIV) under Task Order No. 0028 of the Naval Facilities Engineering Service 
Center (NFESC) Contract No. N47408-01-D-8207.  IR Site 6 is a 40-acre residential area scheduled for 
redevelopment as base housing and is located within the Marine Palms Housing area. 
 
 The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) define removal 
actions to include, “the cleanup or removal of released hazardous substances from the environment, such 
actions as may necessarily be taken in the event of the threat of release of hazardous substance into the 
environment, such action as may be necessary to monitor, assess and evaluate the release or threat of 
release of hazardous substances, the disposal of removal material, or the taking of such other actions as 
may be necessary to prevent, minimize, or mitigate damage to the public health or welfare or to the 
environment, which may otherwise result from a release or threat of release.”  The United States Envi-
ronmental Protection Agency (U.S. EPA) has classified three types of removal actions according to the 
circumstance surrounding the release or threat of release; emergency time-critical, and non-time-critical.  
The removal action proposed for IR Site 6 is non-time-critical, as the site does not pose immediate threat 
to public health, welfare, or the environment, and therefore, a planning period of more than six months is 
appropriate. 
 
 Additionally, the California Health and Safety Code (Ca-HSC) specifies the preparation of 
necessary documentation that depends upon the costs of the removal action.  The selection of documenta-
tion is summarized in Table 1-1.  The Ca-HSC requires development of a Remedial Action Plan (RAP) 
for removal actions that cost $1 million or greater or a Removal Action Work Plan (RAW) for removal 
actions that cost less than $1 million.  Further, the Ca-HSC authorizes the Department of Toxic Sub-
stances Control (DTSC) to waive the RAP requirements, in favor of a RAW, for removal actions when an 
Imminent and/or Substantial Endangerment (I&SE) determination exists.  DTSC also may waive the RAP 
requirements of Ca-HSC §25356.1(d)(1) – (6) if a RAP document that meets the requirements of Ca-HSC 
§25356.1(h)(3) is prepared.  The removal action at IR Site 6 is expected to cost more than $1 million, so 
the Navy will satisfy Ca-HSC provisions relating to a RAP.  This EE/CA, together with the Action 
Memorandum (AM) to be prepared following this document, will satisfy the substantive requirements of 
a RAP. 
 
 This EE/CA provides information on the effectiveness, implementability, and cost of poten-
tial removal options.  It also provides a rationale and basis for selecting a preferred removal action alter-
native, satisfies administrative requirements, and serves as the basis for a future CERCLA removal action.  
The DON is the lead agency for IR Site 6 and the removal action that will occur at IR Site 6.  As the lead 
agency, the DON has final approval authority of the recommended alternative selected and overall public 
participation activities.  The DON is working in cooperation with the California Environmental Protection 
Agency (Cal-EPA) DTSC; the Regional Water Quality Control Board (RWQCB), Colorado River Basin 
Region; and the public in the implementation of this removal action. 
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Table 1-1.  Selection of Decision Documents 

Cost Of Action Planning Period Documents Needed(a) 
(b) Emergency(b) AM 

< $1 Million < 6 Months AM/RAW 
< $1 Million > 6 Months AM/EE-CA/RAW 

From $1 to 2 Million < 6 Months AM/RAP(c) 

From $1 to 2 Million > 6 Months AM/EE-CA/RAP(c) 

> $2 Million < 6 Months AM/RAP 
> $2 Million > 6 Months AM/EE-CA/RAP 

(a) Ca-HSC §25356.1(h)(1) provides that a RAP is not required if an I&SE conditions exists, regardless of 
costs.  In such a case a RAW would be required. 

(b) For Emergency Removals, regardless of costs of action, DON will prepare only an AM which will be 
finalized within 60 days of initiation of on-site removal activity. 

(c) For removal actions estimated to cost  $ 1 million dollars or more but less than $ 2 million, the State may, 
pursuant to Ca-HSC §25356.1(h)(3), waive the RAP content requirements of Ca-HSC §25356.1(d). 

 
 
 This EE/CA is being issued in accordance with the MCAGCC Twentynine Palms Commun-
ity Relations Plan (January 10, 1994) and administrative records to facilitate public involvement in the 
decision making process.  The public is encouraged to review and comment on the proposed removal 
activities described in this EE/CA.  To gain a more thorough understanding of the activities associated 
with this removal action, the public is encouraged to review the administrative record for this activity by 
contacting: 
 

Leon Bowling 
Natural Resources/Environmental Affairs Directorate 
Building 1415, MCAGCC, Box 788110 
Twentynine Palms, California 92278-8110 
(760) 830-7695, extension 250 
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Section 2.0:  SITE CHARACTERIZATION 

 This section summarizes available data on the physical, demographic, and other characteris-
tics of IR Site 6 and the surrounding area.  These data include soil sample analytical results and a human 
health risk assessment conducted as part of the Removal Site Evaluation (RSE).  The primary source of 
information contained in this section is the RSE Report (Battelle, 2001). 
 
2.1 Site Description and Background 

 The following is a description of the area of interest, the site history, the current status and 
conditions, the geology, and the climate that are present at MCAGCC IR Site 6.  The MCAGCC also is 
commonly referred to as the “Base” in this report. 
 
2.1.1 Site Location.  MCAGCC is an active military installation located in south-central San 
Bernardino County, California (Figure 2-1).  The Base covers approximately 935 square miles of remote 
desert and is used primarily for live-fire training exercises.  The Mainside area is located in the southern 
section of the Base, approximately 5 miles north of the city of Twentynine Palms, California.  The 
Mainside area contains the majority of the infrastructure of the Base and is approximately 3,500 acres in 
area (Figure 2-2).  IR Site 6 is located in the southeastern part of the Mainside area in the Marine Palms 
housing area of the Base (Figure 2-2). 
 
2.1.2 Type of Facility and Operational Status.  The Army began using the Base, then called 
Camp Condor, in 1941 to train glider crews and by 1943 the area was used extensively for fighter pilot 
training.  The Navy also used the Base for bombing and gunnery ranges until the end of World War II.  At 
the end of World War II, Camp Condor became inactive until the Marine Corps reactivated the facility in 
1952.  The current Base was established in 1952 to provide the Marine Corps with a training facility that 
would allow them to perform live-fire of newer, larger weaponry than could be used at existing bases 
such as Camp Pendleton.  Since 1952, the Base has been occupied by the Marine Corps.  The Marine 
Corps presently uses the facility to perform Combined Arms Exercises (CAX), in which maneuvers are 
carried out under realistic, live-fire conditions. 
 
 In c. 1942, the Army constructed a wastewater treatment facility to support its glider field 
operations.  The facility consisted of an Imhoff tank, two sludge drying beds, and four percolation ponds.  
Domestic sewage was dried in the sludge drying beds, each of which covered approximately 1,500 ft2.  
The wastewater was allowed to evaporate or percolate into the ground through the percolation ponds, 
which covered approximately 20 acres.  The wastewater treatment facility was removed in 1953 and a 
portion of the Marine Palms housing area was constructed on the site.  The location of the ponds in rela-
tion to the buildings in the Marine Palms housing area are shown in Figure 2-3.  Currently, the site 
consists of residential buildings, landscaped yards, playgrounds, roadways, and paved parking areas.  The 
area currently is scheduled for demolition and construction of new housing.  Portions of Marine Palms 
have already been demolished in preparation for construction of new housing units. 
 
2.1.3 Structures and Topography.  The Mainside area at MCAGCC Twentynine Palms is located 
on the eastern edge of the Morongo Basin.  This large tectonic basin is located within the southeast 
portion of the Mojave Desert Geomorphic Province.  The extent of the basin is defined by the San 
Bernardino Mountains to the southwest, the Little San Bernardino Mountains and Joshua Tree National 
Park to the southeast, the Bullion Mountains to the northeast, and remote portions of the Mojave Desert to 
the northwest.  The basin is generally defined by moderately rolling desert topography and is character-
ized by a series of northwest-trending normal and strike-slip faults.  The blocks between the faults form 
individual groundwater subbasins that are partially connected hydraulically across low-permeability 



 

Final EE/CA October 3, 2002 
IR Site 6, MCAGCC Twentynine Palms  Section 2.0 

4

 

Fi
gu

re
 2

-1
.  

L
oc

at
io

n 
of

 M
ar

in
e 

C
or

ps
 A

ir
 G

ro
un

d 
C

om
ba

t C
en

te
r 



 

Final EE/CA October 3, 2002 
IR Site 6, MCAGCC Twentynine Palms  Section 2.0 

5

 

Fi
gu

re
 2

-2
.  

L
oc

at
io

n 
of

 M
C

A
G

C
C

 IR
 S

ite
 6

 

 



  

6Final EE/CA October 3, 2002
IR Site 6, MCAGCC Twentynine Palms  Section 2.0

 
 

Fi
gu

re
 2

-3
.  

L
oc

at
io

n 
of

 F
or

m
er

 P
er

co
la

tio
n 

Po
nd

s a
nd

 F
or

m
er

 S
lu

dg
e 

D
ry

in
g 

B
ed

s a
t I

R
 S

ite
 6

 



 

Final EE/CA October 3, 2002 
IR Site 6, MCAGCC Twentynine Palms  Section 2.0 

7

materials adjacent to the fault zones.  These northwest-trending geologic features are subregional in 
extent, and the West Bullion Mountain fault defines the eastern limit of the regional (i.e., Morongo) 
groundwater basin.  
 
 Groundwater levels generally decrease from southwest to northeast across the Morongo Basin 
in a series of steps that correspond to the location of these faults.   
 
 MCAGCC Mainside installation is bounded by two major faults.  The Mesquite Lake fault is 
located approximately 1,000 ft to the southwest of the facility, and the West Bullion Mountain fault is 
located along the northeastern edge of the area (Figure 2-4).  Groundwater levels in this area are lower 
than levels in the other subbasins to the southwest. 
 
 The topography of MCAGCC Mainside area is characterized by two different land types.  
The developed part of the Mainside Facility, including IR Site 6, is mainly situated on the gentle slope of 
a southwest-trending alluvial fan.  This fan extends from the Bullion Mountains to the northeast to the 
edge of Mesquite Lake to the southwest.  The topography has been only slightly modified by cutting the 
upper portion of the slope and filling the lower portion adjacent to the dry lake.  Mesquite Lake is a flat-
lying dry lake that is located adjacent to the Mesquite Lake fault and occupies the southwestern edge of 
the facility.  This area is largely unused, except for several large, earthen-bermed sewage evaporation 
ponds located approximately 1 mile northwest of IR Site 6.   
 
2.1.4 Geology/Soil Information.  The Morongo Basin is characterized by unconsolidated deposits 
of eolian sand, alluvial sands and gravels, and lacustrine silts, clays, and evaporates in playa lakes.  The 
near-surface deposits are underlain by older alluvial sand deposits with minor gravel layering.  Bedrock in 
the basin near MCAGCC is 1,000 to 3,000 ft below ground surface (bgs) and is composed of crystalline 
igneous and metamorphic rocks.  Detailed analyses of the geology and hydrology of the region are 
presented in Londquist and Martin (1989). 
 
 IR Site 6 is located on Cajon soils (Jacobs Engineering Group, Inc. [JEG], 1995) derived 
from alluvial fan materials and are mainly composed of a light brownish-gray fine sand.  These soils are 
well drained and have moderate to high permeability.  The Cajon soils are located in a zone correspond-
ing to the occurrence of the alluvial fan and lie between the adjacent lacustrian soils of the playa lake (i.e., 
Mesquite Lake) and the outcropping quartz monzonite bedrock of the Bullion Mountains.  The Bullion 
Mountains are the parent material of the alluvial fan/Cajon soils. 
 
 Environmental investigations in the Mainside area have encountered fine to medium alluvial 
fan deposits with sand and some angular cobbles and gravel fragments.  Occasional thin gravel lenses or 
clayey silt and sand lenses also have been encountered during environmental drilling operations.  These 
alluvial deposits interfinger with lacustrine clays that are the predominant lithology near the bottom, or 
downslope area, of the Mainside area of the Base. 
 
 The primary water table beneath the Mainside area, referred to as the Mainside subbasin, 
generally occurs between 1,546 and 1,547.5 ft above mean sea level (amsl) (land surface elevation in the 
Mainside area ranges from approximately 1,760 to 1,875 ft amsl).  Water levels in this aquifer decrease 
very slightly from the northwest to the southeast.  The gradient of this water table is less than 0.5 ft/mile.  
Water-level data from the area indicate that the water levels in the Mainside subbasin remain stable 
throughout the year.  Perched groundwater (i.e., groundwater that occurs above the primary aquifer) 
occurs locally throughout the Mainside subbasin. 
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 Perched groundwater along the southwest boundary of Marine Palms is intercepted by 
subsurface drains and discharged through sumps to the surface stormwater drainage channel adjacent to 
Del Valle Road.  This water is diverted into a nearby surface water impoundment. 
 
2.1.5 Surrounding Land Use and Populations.  The Mainside area has been developed for 
multiple uses including housing, recreation, offices, support, medical, training, storage, and maintenance 
(Figure 2-5).  The immediate areas surrounding IR Site 6 are dedicated to residential housing or support 
facilities for the housing area (recreation, fast food, commissary, schools, etc.) (Figure 2-6). 
 
 The Mainside area of the Base is located approximately 5 miles north of the city of 
Twentynine Palms, CA, and is separated from the developed area of the nearby community by approxi-
mately 2 miles of sparsely populated desert.  There are no domestic or industrial uses of groundwater in 
the vicinity of IR Site 6.    
 
 The military population of the Base was 7,561 in 1997 and is expected to increase to 9,394 by 
2002 (SWDIV, 2001).  In 1990 the U.S. Census reported that the total population of the Base was 8,413.  
The 2000 U.S. Census reported the population of the City of Twentynine Palms to be 14,764.  The 
population statistics for the IR Site 6 are presented in Table 2-1. 
 
2.1.6 Sensitive Ecosystems.  IR Site 6 consists of land developed for residential housing.  
Surrounding areas include residential and developed land used for various Base activities as shown in 
Figures 2-5 and 2-6.  Developed areas include roads, buildings, and other areas where the land has been 
altered to such a state that natural vegetation is not likely to reestablish.  Vegetation at the site is primarily 
ornamental, typical of residential areas.  Small portions of native vegetation communities occur in the 
north of IR Site 6, consisting of stabilized and partially stabilized sand fields (SWDIV, 2001). 
 
 Because the site is located within a residential housing area for the Base, the wildlife recep-
tors at the site are limited.  Wildlife species likely to occur at IR Site 6 are those associated with devel-
oped areas and include round-tailed ground squirrel (Spermophilus tereticaudus), common raven (Corvus 
corax), mourning dove (Zenaida macroura), common grackle (Quiscalus quiscuka), northern mocking-
bird (Mimus polyglottos), and house finch (Carpodacus mexicanus) (SWDIV, 2001).  These species are 
expected to occur commonly throughout the Mainside area. 
 
 There are no sensitive species known to occur at IR Site 6; however, several sensitive species 
are found elsewhere at MCAGCC (see Table 2-2).  One federally- and state-listed threatened species, the 
desert tortoise (Gopherus agassizi), is known to occur in the Bullion Mountains northeast of IR Site 6 but 
is not expected to occur at or near the site due to the absence of habitat.  Four plant species of regional 
special concern were identified; foxtail cactus (Coryphantha alversonii), Utah vine milkweed (Cyanan-
chum utahense), white-margined beardtongue (Penstemon albomarginatus), and jackass-clover (Wisli-
zenia refracta ssp. refracta); however, these plants would not occur at the site due to lack of suitable 
habitat. 
 
 Across Del Valle Road to the west of IR Site 6, stormwater retention ponds have been imple-
mented as part of the Best Management Practices (BMP) for the control of industrial stormwater under 
the Clean Water Act.  These ponds and surrounding area have been developed by the Base as a Wildlife 
Viewing Area (see Figure 2-6).  In this area, unlined ponds receive stormwater runoff from various areas 
of the Base, including IR Site 6, and also receive discharge from sumps installed to collect groundwater 
pumped from the perched aquifer at IR Site 6 for the purpose of foundation stabilization.  Currently, the 
retention ponds have standing water year-round and thus attract wildlife (migratory birds, waterfowl, bats, 
coyotes, reptiles, rodents, etc.).  Small fish are known to exist in the ponds.  The area has been landscaped  
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Figure 2-5.  Land Use in the Mainside Area 
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Table 2-1.  Population Statistics for IR Site 6 

Item Number 
Number of existing buildings 156 
Number of residential units 371 
Number of demolished buildings 26 
Number of demolished  residential units 96 
Number of current residents 598 
Number of new (planned) buildings 89 
Number of new (planned) residences 353 

 
Table 2-2.  Sensitive Species Potentially Occurring at MCAGCC 

Common Name/Scientific Name 
Status(a) 

(Fed/State/CNPS) Habitat 
Plants 

Foxtail cactus/Coryphantha alversonii 
(=Escobaria vivapara var. alversoni) 

None/None/4 Mojavean desert scrub 

Jackass-clover/Wislizenia refracta ssp. refracta None/None/2 Mojavean desert scrub, desert dunes 
Utah vine milkweed/Cyananchum utahense None/None/4 Mojavean desert scrub 
White-margined beardtongue/Penstemon 
albomarginatus 

None/None/1B Mojavean desert scrub, desert dunes 

Reptiles 
Desert tortoise/Gopherus agassizi T/T/NA Mojavean desert scrub, desert wash, 

Joshua tree habitats 
(a) 1B = California Native Plant Society (CNPS) designation for those species that are rare, threatened, or 

endangered in California and elsewhere; 2 = CNPS designation for species that are rare and endangered in 
California, and common elsewhere; 4 = CNPS designation for species of limited distribution and their 
vulnerability or susceptibility to threat is low; NA = not applicable; T = threatened. 

Sources:  Skinner and Pavlick, 1994; SWDIV, 1998; CDFG, 2001; CNPS, 2001. 
 
with drought-tolerant indigenous plants including mesquite, desert willow, palo verde, saltbush, and other 
native species. 
 
2.1.7 Meteorology.  The Morongo Basin area of the Mojave Desert is classified as having an arid, 
upland desert climate.  The summer months are characterized by high temperatures, low humidity, and 
clear, sunny days.  The average annual temperature is 67°F.  Temperatures frequently exceed 100°F, and 
occasionally reach 120°F in the summer, and drop to as low as 15°F in winter months.  Average annual 
precipitation is about 4 inches, most of it a result of thunderstorms from July to January.  Some freezing 
rain and snow does occur during the winter at higher elevations.  The relative humidity averages 29% and 
ranges from 2% in the summer to 60% in the winter.  The prevailing wind is from the northwest, west, 
and southwest.  The average wind velocities vary from 3 to 12 miles per hour, and can gust to more than 
50 miles per hour. 
 
2.2 History of Previous Removal Actions, Investigations, and Activities 

 The history of previous removal actions, investigations, and any other environmental activi-
ties (i.e., monitoring) is summarized in this section.  To date, several investigations have occurred at IR 
Site 6; however, there have been no removal actions or other environmental activities at the site.  
Table 2-3 lists these investigations.  A synopsis of each of the investigations is presented in this sub-
section.  Additional details of the investigations are presented in Section 3 of the RSE Report (Battelle, 
2001). 
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Table 2-3.  Previous Environmental Investigations 

Date Investigation Report/Activity 
1985 Brown and Caldwell Initial Assessment Study 

1993-1996 Jacobs Engineering Group Site Inspection Report 
1995 CDM Federal Groundwater Monitoring 
1997 Environmental Chemical Corp. Draft EE/CA 
1997 Environmental Chemical Corp. Soil Sampling Work Plan and Draft Report 
1999 Battelle Groundwater Monitoring 
2000 Battelle Soil Sampling 
2001 Battelle Removal Site Evaluation 

 
 
2.2.1 Brown and Caldwell, 1985.  An Initial Assessment Study by Brown and Caldwell was 
performed in 1985 (Brown and Caldwell, 1985).  No environmental samples were collected for this study.  
Their recommendation was: “Based on typical concentrations of heavy metals in city sludges, this site 
poses no potential threat to human health or to the environment.  Therefore, no further action is 
recommended.” 
 
2.2.2 Jacobs Engineering Group Inc., 1996.  JEG produced a Site Inspection (SI) report that was 
based on fieldwork performed during 1993 (JEG, 1996).  The soils below the former percolation ponds 
showed detectable levels of volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), pesticides, and polychlorinated biphenyls (PCBs).  The pesticide dieldrin was the only com-
pound found above the U.S. EPA Region 9 Preliminary Remediation Goal (PRG) (U.S. EPA, 2001).   
 
 A screening-level risk assessment was performed by JEG for the soil contamination detected 
at IR Site 6 (JEG, 1996).  The risk assessment indicated that the soil in the former percolation ponds 
poses a residential incremental lifetime cancer risk greater than one in one million, and that the cancer 
risk associated with soils in the former sludge beds is less than one in one million.  The principal risk 
drivers for the former ponds were determined to be arsenic, Aroclor-1254, and beryllium.  The noncancer 
risk hazard quotient for both the sludge beds and the percolation ponds was calculated to be greater than 
1.0 due to the presence of several metals in the soil.  The ecological risk assessment determined that no 
complete exposure pathways exist for the soil at the site. 
 
 The JEG SI report recommended further action/further investigation of soil at the site based 
on comments from the RWQCB.  One issue raised by both the RWQCB and the DTSC (JEG, 1996, 
Appendix J) was that the percolation pond area did not have enough sample coverage to adequately char-
acterize the impact to soil.  The agencies indicated that each percolation pond should have a minimum of 
four soil samples to provide minimum coverage for the area used for waste evaporation/percolation.  
Based on these comments, additional soil sampling was proposed.  Additional groundwater sampling was 
not recommended. 
 
2.2.3 CDM Federal Programs Corporation, 1995.  Groundwater monitoring was performed in 
January 1995 by CDM Federal Programs Corporation (CDM, 1995).  They reported that no organic or 
inorganic constituents were detected above the practical quantitation limits (PQLs). 
 
2.2.4 Environmental Chemical Corporation, 1997a.  Environmental Chemical Corporation 
(ECC) in conjunction with Harding Lawson Associates produced a Draft EE/CA for IR Site 6 in January 
1997 (ECC, 1997a) based on data presented by JEG in their SI Report and the associated risk assessment 
for the site (i.e., no new data were collected).  The EE/CA evaluated existing data for the site and pro-
posed three alternatives for a removal action.  The alternatives included isolation/containment, excavation 
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and disposal, and no action.  The recommended alternative was no action.  The report cited disruption of 
the housing area and a layer of clean fill that was added during construction of the houses as primary 
reasons for recommending the no action alternative. 
 
2.2.5 Environmental Chemical Corporation, 1997b.  ECC prepared a work plan and performed 
soil sampling in 1997 for PCBs and heavy metals at IR Site 6 under the direction of the Army Corps of 
Engineers (ECC, 1997b).  The results of this investigation were not finalized or released.  This report was 
terminated in the draft stage. 
 
2.2.6 Battelle, 1999.  Groundwater samples were collected in July 1999 from monitoring wells 
(6-MW-03, 6-MW-04, and 6-MW-05).  The samples were analyzed for total petroleum hydrocarbons 
(TPH) purgeable, TPH extractable, VOCs, and Title 22 metals (Battelle, 1999).  Toluene was detected in 
well 6-MW-05 (0.64 µg/L) and was the only organic compound detected.  The metals arsenic 
(0.22 mg/L), chromium (0.039 mg/L), molybdneum (0.12 mg/L), vanadium (0.66 mg/L), and zinc 
(0.1 mg/L) were present in the groundwater.  Upon review of these data, the regulatory agencies 
requested additional sampling for PCBs and speciation of the chromium into trivalent (Cr [III]) and 
hexavalent (Cr [VI]) forms. 
 
2.2.7 Battelle, 2000.  In December 1999, Battelle collected 18 soil samples from five locations at 
the site (Battelle, 2000a).  The purpose for collecting these samples was to address concerns that 
MCAGCC had concerning ECC’s analytical program and to address the comments and concerns by the 
DTSC regarding JEG’s 1996 SI report.  The samples were analyzed for PCBs and California Title 22 
(CAM 17) metals in a California Department of Health Services (DHS)-approved laboratory.  The results 
indicated that Aroclor-1254 and arsenic exceeded their respective U.S. EPA Region 9 PRGs.  Although 
arsenic was detected above its residential PRG of 0.38 mg/kg in three samples at concentrations of 1.0, 
0.7, and 0.6 mg/kg, these concentrations were below the MCAGCC 99th percentile background value for 
arsenic for the Mainside area (8.24 mg/kg).  This background value likely reflects the high, naturally 
occurring concentrations of several heavy metals in the local and regional soils.  The report recommended 
further evaluation of the PCBs in the soils at the site. 
 
2.2.8 Battelle, 2001.  The purpose of this investigation was to collect additional soil and ground-
water data for IR Site 6 and to develop an RSE Report based on these new data and data previously 
collected at the site.  The purpose of the RSE was to provide information to support whether a removal 
action of environmental media from IR Site 6 is necessary for the protection of human health and the 
environment and to determine if this site is suitable for continued use as a military housing area.  This 
information include details regarding historical uses and practices that occurred at and around IR Site 6, 
analytical data that characterize current conditions of environmental media at the site, and a risk assess-
ment that calculated risks for intended future receptors and exposure pathways.  In addition, concentra-
tions of constituents of potential concern (COPCs) in environmental media were compared with appli-
cable or relevant and appropriate requirement (ARARs) to evaluate the risk posed by the site.  Conclu-
sions and recommendations regarding the need for removal actions and suitability of IR Site 6 for military 
housing based on an ARARs and a risk-based evaluation were provided.  Based on the low potential for 
exposure to humans and the environment, groundwater response actions were not recommended.  For soil 
contamination, it was recommended that chemicals in soil be addressed based on the results of the risk 
assessment and comparison to ARARs. 
 
2.3 Source, Nature, and Extent of Contamination 

 The history of the site, including prior use, is well known for IR Site 6 and the Marine Palms 
housing area.  Knowledge of the nature and distribution and prior usage of the constituents detected in 
soil at IR Site 6 can be used to make some inferences about the source and extent of the contamination.  
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PCBs and TPH are widely and randomly spread across the entire site.  The most likely source for both of 
these compounds is waste oil used for dust control.  Surface application of waste oil was commonly done 
in the past to suppress windblown dust.  Prior to the late 1970s, PCB-laden transformer oil could have been 
mixed with the waste oil prior to spreading.  It is important to note that only one PCB mixture, Aroclor 
1254, is present at the site.  The distribution and concentration of Aroclor 1254 detected at IR Site 6 is 
shown in Figure 2-7.  This may be due to a limited time frame when dust suppressant was applied.  The 
wastewater evaporation ponds were constructed in 1942 and abandoned in 1945.  The Marine Palms hous-
ing area was constructed following destruction of the ponds in 1953 when the Base was reactivated by the 
Marine Corps.  The application of dust suppressant likely only occurred during the construction of the 
housing, prior to seeding of the lawns for grass.  Furthermore, there appears to be no correlation of the 
occurrence of the Aroclor 1254 and the TPH with the footprint of the former evaporation ponds, 
suggesting that a source other than the ponds is responsible for these compounds.  The much higher 
occurrence of the PCBs and the TPH in the surface samples also suggests a surficial release scenario. 
 
 The infrequent occurrence of low concentration of other organic compounds in the soil at IR 
Site 6 is likely due to point sources that have occurred over the history of the site.  Trichlorofluoro-
methane (Freon® 11) is an exception, and is suspected of being present in used refrigeration oil, which 
could have been mixed with the waste oil used for dust suppression. 
 
 Two pesticides, dieldrin and chlordane, were detected sporadically at concentrations that 
exceeded risk-based screening levels identified in the RSE Report (Battelle, 2001), including three near-
surface soil locations (6-C0-S, 6-H7-S, and 6-H4-S) and one 3-ft-bgs location (6-H4-3).  Only one of the 
three near-surface samples (6-C0-S) was not co-located with an elevated PCB concentration.  The pres-
ence of these pesticides is most likely the result of previously accepted and approved product use as an 
insecticide (e.g., for treating termites).  These pesticides adhere tightly to soil and biodegrade very slowly 
in the environment.  The extent and concentrations of dieldrin and chlordane detected at IR Site 6 are 
shown in Figures 2-8 and 2-9, respectively.  
 
 Several metals were detected in soil at IR Site 6.  Metals are natural elements derived from 
native geologic materials; therefore, the presence of metals in soil does not indicate that these constituents 
have been released to the environment as a result of human activities.  To distinguish natural versus 
anthropogenic levels of metals, measured concentrations of metals at IR Site 6 were compared to the 
background concentration range for each metal for MCAGCC soils.  Also, statistical tests recommended 
in the DTSC’s guidance document Selecting Inorganic Constituents as Chemicals of Potential Concern at 
Risk Assessments at Hazardous Waste Sites and Permitted Facilities (DTSC, 1997) were performed to 
help identify metals that are COPCs in soil at IR Site 6.  Other guidance consulted for this purpose 
included the Navy’s background document entitled, Guidance for Environmental Background Analysis 
Volume I: Soils (Battelle et. al., 2002).  Of the 17 metals detected in soil at IR Site 6, seven (beryllium, 
cadmium, lead, mercury, nickel, selenium, and thallium) were identified as COPCs and included in the 
risk assessment for the site. 
 
 Shallow perched groundwater that underlies at IR Site 6 has not been impacted by organic 
contamination, as demonstrated by analyses of groundwater samples that were collected in February 2001 
and analyzed for an extensive suite of organic compounds including PCBs, organochlorine pesticides, 
VOCs, SVOCs, and TPH.  Groundwater samples also were analyzed for Title 22 (CAM 17) metals, and 
Cr (III)/(VI).  Four inorganic constituents were detected in groundwater in the February 2001 samples, 
including arsenic, chromium, molybdenum, and vanadium.  The concentrations of the constituents that 
were detected in February 2001 are consistent with concentrations measured in a previous basewide 
sampling event conducted in July 1999.  Molybdenum and chromium concentrations detected at IR Site 6 
are generally consistent with levels elsewhere in the Mainside area.   
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 The levels of arsenic and vanadium detected in the shallow perched groundwater beneath IR 
Site 6 are among the highest concentrations detected in groundwater in the Mainside area but are similar 
to levels found in shallow perched groundwater elsewhere at the Base.  These levels are also similar to 
levels found in groundwater throughout the Mojave Desert (U.S. Geological Survey, 2002).  These metals 
are thought to be derived from desert salts that accumulated in surface soil and subsequently leached to 
the groundwater as a result of lawn irrigation in the housing area, and from metal-containing clay lenses 
within the alluvial fan and lacustrine playa deposits underlying the site.  Salts that accumulated via evapo-
ration in the nearby playa (e.g., Mesquite Lake) would have provided another source of salts that could be 
dispersed via wind and deposited on the surrounding landscape.  Thus the metals detected in shallow 
perched groundwater at IR Site 6 are likely the result of natural processes and there is no indication that 
they are the result of a spill or other type of anthropogenic release.   
 
2.4 Analytical Data 

 Analytical data were obtained from samples collected during field events performed by 
Battelle in July/August 2000 and February 2001.  The RSE Report (Battelle, 2001) describes the results 
of soil and groundwater analyses for PCBs, pesticides, VOCs, SVOCs, TPH, and metals (including 
Cr [III]/[VI]) collected during these events.  Due to the known presence of PCBs at the site, the sample 
collection was driven by a plan to delineate the occurrence of PCBs across the site, whereas pesticides, 
VOCs, SVOCs, TPH, and metals were investigated in an exploratory mode at approximately 5 to 10% of 
the PCB sample locations.  The sampling and analysis was performed in accordance with the approved 
work plans for the activities at the site (Battelle, 2000b). 
 
2.4.1 Presentation of Analytical Data.  The soil and groundwater analytical data obtained from 
the July/August 2000 and February 2001 field events are summarized in Section 4.0 of this report and 
provided in Appendix B of the RSE (Battelle, 2001). 
 
2.4.2 Data Quality.  The quality of the analytical data was examined for its overall adherence to the 
Quality Assurance/Quality Control (QA/QC) program outlined in the project work plan (Battelle, 2000b).  A 
three-fold examination was performed to ensure that (1) the data was correctly analyzed, (2) the results were 
correctly reported, and (3) data outside the stated QA/QC limits were properly flagged. 
 
 The data were checked and flagged by the respective laboratories for adherence to laboratory 
quality control (QC) procedures.  Following the examination by the laboratory, all of the samples were 
subjected to a Contract Laboratory Program (CLP) Level 3 data validation and 10% of the results were 
forwarded, along with the associated laboratory QC information, to an independent data validation service 
for CLP Level 4 validation (U.S. EPA, 1994, 1999).  The results of the data validation are discussed in 
detail in Appendix C of the RSE Report (Battelle, 2001).  Each data point was evaluated, on a pass/fail 
basis, according to the requirements outlined in the project work plan (Battelle, 2000b).  Data that did not 
meet the validation criteria were labeled as “rejected” and were not used in the risk assessment.  Overall, 
every class of compound, including the PCBs, met the 90% completeness goal stated in the project work 
plan. 
  
2.5 Summary of Human Health Risk Assessment 

 A human health risk assessment was performed as part of the RSE Report (Battelle, 2001).  
The risk assessment determined potential cancer and noncancer risks to residential receptors who will 
occupy the site in the future and a site worker who assumed to be involved in site demolition and con-
struction activities.  For Superfund-type risk assessments, residential exposure scenarios typically are 
based on a 30-year exposure duration (6 years as a child and 24 years as an adult).  However, the majority 
of Marine residents are not likely to live in the Base housing for more than 3 years, and the Navy believes 
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that 10 years is a good estimate of the absolute maximum residence duration for anyone living at the site.  
Therefore, residential risks were calculated for a 3-year exposure scenario and a 10-year exposure 
scenario.   
 
 A summary of the total cancer and noncancer risks for all receptors are provided in 
Tables 2-4 and 2-5, respectively.  The total risk values shown on these tables represent the sum of risks 
from exposure to all soil COPCs and all exposure pathways evaluated in the risk assessment.  Risks were 
calculated based on the 95th percentile concentration (i.e., 95% of concentration measurements are below 
the values used to compute risk) of each COPC.  Aroclor 1254, is the primary contributor to total cancer 
and noncancer risk.  Dieldrin, and chlordane have lower risk than Aroclor 1254 but like Aroclor 1254 
each poses a cancer risk greater than 1 × 10−6.  The distribution of Aroclor 1254, dieldrin and chlordane in 
soil at IR Site 6 are shown in Figures 2-7, 2-8, and 2-9, respectively. 
 

Total risk for the adult and child residential receptors range from 1.7 × 10−6 to 6.8 × 10−6, 
depending on the exposure duration and source of toxicity data used to compute risk.  For both the 3-year 
and the 10-year exposure scenarios, Aroclor 1254, dieldrin, and chlordane are the primary contributors to 
the total cancer risk.  Aroclor 1254 is the only COPC that exhibits a risk above 1 × 10−6 for the 3-year 
scenario, whereas Aroclor 1254 and dieldrin exhibit a risk greater than 1 × 10−6 for the 10-year exposure 
scenario.  Total noncancer risk estimates for the residential receptors range from less than 1.0 to slightly 
above 1.0.  The noncancer risk for the adult in the 3-year exposure scenario is less than 1.0, but the child 
noncancer risk is 1.4.  Ingestion of Aroclor 1254 is the primary contributor to the noncarcinogenic risk.  
The noncancer risks calculated for the adult and child in the 10-year exposure scenario are less than 1.0. 
 

Total cancer risk for the construction/excavation worker is less than 1.0 × 10−6 and noncancer 
risk for this receptor is less than 1.0. 
 

Total cancer risk for the full-time occupational worker is 1.8 × 10−6.  Ingestion of and dermal 
contact with Aroclor 1254 primarily contributed to the risk.  Total noncancer risk for this receptor is less 
than 1.0. 
 
 Inorganic lead was evaluated in the risk assessment for IR Site 6.  Potential health effects 
resulting from the concentrations of lead detected at the site were evaluated using the California DTSC 
Lead Risk Assessment Spreadsheet (version 7.0, 1999).  The estimated 99th percentile blood lead level 
for all residential receptors and the construction/excavation worker, based on the 95th percentile concen-
tration of lead in soil, was below the 10 µg/L threshold value recommended by the U.S. EPA (1993).  
Therefore, lead does not pose a significant threat to human health at this site.  
 
2.5.1 Uncertainties Associated with Risk Estimates.  Uncertainty may be introduced during vari-
ous stages of the risk assessment and may have occurred as a result of any number of factors.  Table 2-6 
summarizes the most likely sources of uncertainty in the risk assessment for IR Site 6.  Estimated risks for 
IR Site 6 are more likely to be overestimated than underestimated for the majority of the site because of 
the assumptions used in the risk assessment.  In particular, use of the 95th percentile concentration for the 
exposure point concentration for the COPCs is a very conservative assumption (more typically, the expo-
sure point concentration is set to the 95th percentile upper confidence level of the mean).  Although this 
assumption leads to overestimating risk for a portion of the site (i.e., where actual concentrations are 
below the 95th percentile concentration), some areas within the 40-acre site pose risks above the esti-
mated values for the site (i.e., where actual concentrations are above the 95th percentile concentration).  
Because the size of these areas may equal or exceed the size of a typical residential lot, the Navy has 
decided to conduct a removal action to protect the health of future residents and workers at the site.  
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Table 2-6.  Sources of Uncertainty in the Risk Assessment and Impact on Calculated Risks 

Source of 
Uncertainty Relative Level of Uncertainty Impact on Calculated Risks 

Exposure point 
concentrations 
(for direct con-
tact with soil) 

Low. Based on measured data. 95th percentile values were used to calculate soil 
risks; therefore, risks are likely to be more con-
servative than the reasonable maximum exposure 
(RME) scenario defined by U.S. EPA(a). 

Exposure point 
concentrations 
(for outdoor air) 

Moderate.  Outdoor air concentrations for 
the residential and occupational receptors 
were estimated from particulate emission 
factor (PEF) and volatilization factor 
(VF) factors based on site-specific data 
and standard default assumptions. 

Risks more likely to be overestimated because of 
conservative assumptions in the cross-media 
mass transfer equations, which include no 
biodegradation or other loss mechanism. 

Site physical 
parameters 

Moderate.  Based on standard default 
data recommended by U.S. EPA. 

Use of site-specific data is likely to increase the 
accuracy and reduce the uncertainty of site-
specific risks estimates.   

Exposure 
parameters for 
receptors 

Low to Moderate. Most values are based 
on standard default exposure values 
recommended by U.S. EPA and Cal-EPA 
and derived from scientific studies.  

Risks more likely to be overestimated because 
conservative default values were used.  Two site-
specific exposure durations were used (i.e., 
3-year and 10-year) to provide a range of risks 
associated with the site.  

Toxicity data Moderate. Toxicity values are based on 
result of tests performed on animals and 
extrapolated to humans.  

Because toxicity values are typically the most 
conservative values available, risks are more 
likely to be overestimated than underestimated.  

(a) The U.S. EPA recommends combining a statistically sound, arithmetic average exposure point concentration 
with reasonably conservative values for exposure to determine the RME.  However, because of the size of IR 
Site 6 (about 40 acres), an exposure point concentration based on the average concentrations at the site may not 
be sufficiently protective; therefore, a 95th percentile concentration was used instead as the exposure point 
concentration.  Thus, risks based on the 95th percentile COPC concentrations likely represent an upperbound 
estimate of risk for the majority of the site.  However, areas within the 40-acre site may poise risks above these 
values. 

 
 
2.5.2 Health Effects Associated with Chemicals of Concern and Threat to Nearby Human 
Populations and Environment.  Aroclor 1254 was determined to be the primary chemical contributing 
to cancer and noncancer risk levels in the risk assessment that was provided in the RSE Report (Battelle, 
2001).  Potential exposure to actual and potential releases of PCBs, which are probable human carcino-
gens, and known to cause skin conditions (e.g., acne and rashes), irritation of the respiratory system, 
gastrointestinal discomfort, changes in the blood and liver, and depression and fatigue, are provided by 
the pathways of inhalation, ingestion, and dermal contact.  PCBs adsorb strongly to soil and therefore do 
not readily leach through the soil.  They do not easily degrade and can remain in soil for years.  PCBs can 
accumulate in the leaves and aboveground parts of plants and food crops (Agency for Toxic Substances 
and Disease Registry [ATSDR] 2000a). 
 
2.5.3 Documented Exposure Pathways.  There have been no documented exposures to PCBs in 
soil at Site 6. 
 
2.5.4 Sensitive Populations.  Populations that are sensitive or more susceptible to adverse health 
effects when exposed to PCBs include groups of individuals with unusually high exposure to PCBs such 
as certain occupational workers, subsistence fishers, farmers, breast-fed infants of mothers who consume 
contaminated fish or wild game, or individuals living near incinerators, PCB disposal facilities, or hazard-
ous waste sites where PCBs have been detected (ATSDR, 2000).  Based on the future plans of IR Site 6 
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as a residential housing area, children would be the most sensitive receptor exposed to PCBs in soil.  
According to ATSDR’s Public Health Statement on PCBs (2000), 
 

“Because of their smaller weight, children’s intake of PCBs per kilogram of body 
weight may be greater than that of adults.  In addition, a child’s diet often differs 
from that of adults.  A Food and Drug Administration (FDA) study in 1991 estimated 
dietary intakes of PCBs for infants (6 months) and toddlers (2 years) of less than 
0.001 and 0.002 µg/kg/day.  Children who live near hazardous waste sites may 
accidentally eat some PCBs through hand-to-mouth behavior, such as by putting dirty 
hands or other soil/dirt covered objects in their mouths, or eating without washing 
their hands.  Some children also eat dirt on purpose; this behavior is called pica.” 

 
In addition, infants obtaining breast milk from mothers who have been exposed through PCB-
contaminated food or water are also at greater risk because PCBs are transferred to the baby in breast milk 
(ATSDR, 2000).  
 
2.6 Summary of Ecological Risk Assessment 

 In accordance with the DTSC’s Guidance for Ecological Risk Assessment at Hazardous 
Waste Sites and Permitted Facilities (DTSC, 1996), a scoping ecological risk assessment was performed 
to determine the potential for risk to ecological receptors at IR Site 6.  The scoping assessment identifies 
potential ecological receptors and, if receptors exist, goes on to identify potential contaminants of concern 
and potentially complete exposure pathways.  This assessment allows determination of whether the site 
poses minimal threat to ecological receptors or whether a more detailed assessment is required.   
 
 In addition to the current conditions at the site, the future land use of the site was considered 
in evaluating potential ecological risk.  At IR Site 6, the existing housing currently is being demolished 
and new housing will be constructed in its place.  The demolition activities will include removal of all 
structures, pavement, streets, and some utilities.  Trees within the housing area will be preserved to the 
greatest extent possible; however, the site will be graded and new housing and roads constructed.  Thus, 
the land use will remain residential with additional human disturbance. 
 
 Ecological risk assessment focuses on effects at the population, community, or ecosystem 
level rather than on the individual.  Therefore, in evaluating potential receptors, the potential for effects at 
these levels are considered.  Because the site has no natural habitat and the species occurring there are 
limited to those commonly associated with human development and occurring throughout the Mainside 
area, any effects resulting from exposure to contaminated soil at the site are not likely to impact these 
species at the population, community, or ecosystem level.  The development activities at the site are 
expected to have a greater effect on the wildlife populations and communities than the contaminants.  
Therefore, the site is not considered to have any significant potential ecological receptors. 
 
 As mentioned earlier, the stormwater retention ponds and surrounding area have been 
developed by the Base as a Wildlife Viewing Area (see Figure 2-6).  In this area, unlined ponds receive 
stormwater runoff from various areas of the Base, including IR Site 6, and also receive discharge from 
sumps installed to collect groundwater pumped from the perched aquifer at IR Site 6 for the purpose of 
foundation stabilization.  Currently, the retention ponds have standing water year-round and thus attract 
wildlife (migratory birds, waterfowl, bats, coyotes, reptiles, rodents, etc.).  Small fish are known to exist 
in the ponds.  The area has been landscaped with drought-tolerant indigenous plants including mesquite, 
desert willow, palo verde, saltbush, and other native species.  Discharge from the sumps flows into the 
ponds via a drainage ditch that flows through a culvert under Del Valle Road and on to the ponds.  The 
volume of groundwater discharged from the sumps is approximately 200,000 gallons/week.  Wildlife 
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using this area potentially could represent ecological receptors because water from IR Site 6 may reach 
the ponds.  However, these ponds also receive stormwater from several other areas of the Base including 
a gas station and an auto hobby shop.  In 2001, the RWQCB performed an inspection of the discharge 
from the sumps to the retention ponds and found the discharge to be acceptable.  Groundwater samples 
collected from the monitoring wells near the sump in February 2001 were within levels acceptable to the 
RWQCB (personal communication with Robert Voorhies, MCAGCC).  Thus, although migratory birds, 
waterfowl, and other wildlife use the water in the stormwater ponds, the discharge from the sump is not 
considered to represent a concern for these receptors based on sampling of sump discharge conducted by 
the Navy. 
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Section 3.0:  IDENTIFICATION OF REMOVAL ACTION OBJECTIVES 

 This section identifies the scope, goals, and objectives of the proposed removal action at IR 
Site 6.  The Navy’s goal for this removal action is to remove areas of near-surface soil (e.g., hot spots) 
with PCB concentrations at and exceeding 1 mg/kg.   
 
3.1 Statutory Framework 

 This removal action is taken pursuant to CERCLA and the NCP under the delegated authority 
of the Office of the President of the United States by Executive Order (EO) 12580.  This order provides 
the DON with authorization to conduct and finance removal actions.  The requirements for this EE/CA 
and its mandated public comment period provide opportunity for public input to the cleanup process.  The 
entire process is also governed by the Federal Facility Agreement (FFA) between the DON and Cal-EPA 
and the RWQCB.  The removal action at IR Site 6, MCAGCC is a non-time-critical removal action, 
because the proposed site action will be taken more than six months after commencement of the planning 
period.  Figure 3-1 shows the proposed non-time-critical removal action process at IR Site 6. 
 
 Additionally, the Ca-HSC specifies the preparation of necessary documentation, which 
depends upon the costs of the removal action.  The Ca-HSC requires development of either: a Remedial 
Action Plan for removal actions that costs $ 1 million or greater; or a Removal Action Work Plan for 
removal actions that cost less than $ 1 million.  Further, the Ca-HSC authorizes DTSC to waive the RAP 
in favor of a RAW for removal actions when an I & SE determination exists.  DTSC also may waive the 
RAP requirements of Ca-HSC §25356.1(d)(1) - (6), if a RAP that meets the requirements of Ca-HSC 
§25356.1(h)(3) is prepared.  For IR Site 6, an EE/CA and a combined AM/RAP are required.   
 
 

Engineering Evaluation/  
Cost Analysis (EE/CA) 

Engineering Evaluation/ 
Cost Analysis (EE/CA)

Removal Site 
Evaluation (RSE) 
Removal Site  

Evaluation (RSE) 
Public Comment Period  

(30 Days) 
Public Comment Period  

(30 Days) 

Response to CommentsResponse to Comments 
Action Memorandum 
(AM)/Remedial Action  

Plan (RAP) 

Action Memorandum 
(AM)/Remedial Action 

Plan (RAP) 
Removal Action 

Work Plan 
Removal Action 

Work Plan 

Removal Action and  
Verification Sampling
Removal Action  Record of Decision 

(ROD)

Closure 
Documentation 

 
 

Figure 3-1.  Removal Action Process at IR Site 6 
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 The DON, with state regulatory oversight, is the lead agency for the removal action.  As such, 
DON has final approval authority over the recommended alternative and all public participation activities 
with State concurrence.  SWDIV, is the regional manager of the DON’s CERCLA program, and therefore 
is providing technical expertise to conduct activities specific to the preparation of the EE/CA and the 
execution of the recommended alternative.  The DON is working in cooperation with the Cal-EPA DTSC; 
the RWQCB, Colorado River Basin Region; and the public in the implementation of this removal action. 
 
 This EE/CA complies with the requirements of CERCLA, Superfund Amendments and 
Reauthorization Act (SARA), NCP at 40 Code of Federal Regulations (CFR) Part 300, Defense Environ-
mental Restoration Program (DERP) at 10 United States Code (USC) §2701, et seq., and Executive Order 
12580.  This EE/CA is being pursued under 40 CFR Part 300.415 
 
3.2 Determination of Removal Scope 

 Based on results presented in the RSE Report (Battelle, 2001), site risks are driven primarily 
by the presence of PCBs in near-surface soils.  The residential housing currently at IR Site 6 is scheduled 
for demolition and replacement with new Base housing.  Under this land use scenario, the Navy is 
planning to remove soils identified as hot spots during the RSE with PCB concentrations at and exceeding 
1 mg/kg.  The removal action is intended to be a final action for soil. 
 
3.3 Determination of Removal Schedule 

 Timely document reviews and concurrence between the DON and state agencies is expected 
to have the most significant impact on project schedules.  Other issues affecting schedule include funding, 
completion of supporting documents, public review (i.e., community involvement), and bidding and 
procurement of contracted services to excavate and dispose the contaminated soils. 
 
 The Final EE/CA will be available for public review and comment for a period of 30 days.  
The DON will review and respond to all public comments.  Significant comments will be incorporated 
into the AM.  The AM should be finalized in the second quarter of 2002. 
 
 Engineering design based on the Final EE/CA will result in construction plans and specifica-
tions.  It is expected that these plans will be available for bid shortly following completion of the AM.  
The removal action and site restoration activities are expected to be completed by late 2002.  No long-
term operation or maintenance issues are associated with the site action as it is expected to be a final 
action. 
 
3.4 Applicable or Relevant and Appropriate Requirements 

 The NCP states, “Removal actions ... shall to the extent practicable considering the exigen-
cies of the situation, attain applicable or relevant and appropriate requirements under Federal environ-
mental or state environmental or facility citing laws.” [40 CFR 300.415(i)].   
 
 The evaluation of ARARs for this EE/CA are located in Appendix A.  The following sections 
provide an overview of the ARARs process and a summary of those ARARs that potentially affect the 
development of removal action objectives. 
 
3.4.1 ARARs Overview.  Identification of ARARs is a site-specific determination and involves a 
two-part analysis:  first, a determination of whether a given requirement is applicable; then if it is not 
applicable, if it is relevant and appropriate.  A requirement is deemed applicable if the specific terms of 
the law or regulation directly address the chemical of concern, remedial action, or place involved at the 
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site.  If the jurisdictional prerequisites of the law or regulation are not met, a legal requirement may none-
theless be relevant and appropriate if the site’s circumstances are sufficiently similar to circumstances in 
which the law otherwise applies and it is well-suited to the conditions of the site. 
 
 A requirement must be substantive in order to constitute an ARAR for activities conducted 
onsite.  Procedural or administrative requirements such as permits and reporting requirements are not 
ARARs.   
 
 In addition to ARARs, the NCP provides that where ARARs do not exist, agency advisories, 
criteria, or guidance are “to-be-considered” (TBC) useful “in helping to determine what is protective at a 
site or how to carry out certain actions or requirements” (55 Federal Register 8745).  The NCP preamble 
states, however, that provisions in the TBC category “should not be required as cleanup standards because 
they are, by definition, generally neither promulgated nor enforceable, so they do not have the same status 
under CERCLA as do ARARs.” 
 
 As the lead federal agency, the Navy has the primary responsibility for the identification of 
federal ARARs at IR Site 6.  As the lead state agency, the DTSC has the responsibility for identifying 
State ARARs.  A solicitation of state ARARs was made to DTSC by the DON on March 25, 2002.  In 
response to this solicitation, the DTSC provided an initial list of potential chemical and location specific 
ARARs and TBC state guidance, criteria, and advisories.  The ARARs are presented in Appendix A.  
DTSC stated in their response to the ARAR solicitation that additional potential ARARs and TBC would 
be provided by DTSC once the draft EE/CA is submitted.  In addition, at this time, DTSC also would 
solicit ARARs from other state and local agencies.   
 
 Requirements of ARARs and TBCs are generally divided into three categories:  chemical-
specific, location-specific, and action-specific requirements.  Chemical-specific and location-specific 
ARARs affecting the development of removal action objectives are discussed in Section 3.4.2.  Other 
chemical-specific, location-specific, and action-specific ARARs are presented in Section 4.0 for each of 
the alternatives considered.  Appendix A identifies and evaluates potential federal and State of California 
ARARs from the universe of regulations, requirements, and guidance and sets forth the DON determina-
tions regarding those potential ARARs for each response action alternative retained for detailed analysis 
in this EE/CA report. 
 
 The ARAR evaluation includes an initial determination of whether the potential ARARs 
actually qualify as ARARs, and a comparison for stringency between the federal and state regulations to 
identify the controlling ARARs.  The identification of ARARs is an iterative process.  The final determi-
nation of ARARs is made by the DON in an AM, after public review, as part of the response action 
selection process. 
 
3.4.2 ARARs Affecting Removal Action Objectives.  ARARs primarily affecting removal action 
objectives are usually chemical- and location-specific.  No promulgated chemical-specific standards for 
PCBs in soils are applicable at IR Site 6.  However, a PCB cleanup standard for high occupancy areas of 
1 mg/kg has been established for sites managed under TSCA (15 USC. §§2601–2692), 40 CFR 761.61.  
This cleanup standard has been identified by the Navy as relevant and appropriate for the cleanup objec-
tive at IR Site 6.  Other federal and state potential chemical-specific ARARs affecting the removal objec-
tives at IR Site 6 are associated with classification and disposal of soil generated while attaining removal 
action objectives.  Location-specific ARARs restrict actions in certain environmentally or culturally 
sensitive areas.  Federal and state potential location-specific ARARs affecting removal action objectives 
at IR Site 6 pertain to the storage, treatment, or disposal of hazardous waste within or near sensitive areas 
of high geological importance (e.g., faults, floodplains, salt dome formation, underground mines, and 
caves). 
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3.5 Removal Action Objective 

 Based on CERCLA, the NCP, the risk assessment, and ARARs, the removal action objective 
is as follows: 
  

• Remove areas of near-surface soil (e.g., hot spots) with PCB concentrations at and 
exceeding 1 mg/kg; 
 

This removal action is expected to achieve site restoration necessary for subsequent residential use by 
military personnel. 
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Section 4.0:  IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION 
ALTERNATIVES 

 Based on the removal action objectives presented in Section 3.0, three alternatives have been 
developed for the removal action at IR Site 6.  These alternatives are described in this section of the 
report, and are evaluated based on effectiveness, implementability, and cost.  For comparison, the “no 
action” alternative also is evaluated as required under the NCP.   
 
  To evaluate effectiveness, consideration was given to the overall protection of human health 
and the environment, compliance with ARARs and other guidance, and both the long- and short-term 
effectiveness of the alternative.  Evaluation of the implementability of each alternative included consider-
ation of the technical feasibility, commercial availability, administrative feasibility, and public 
acceptance. 
 
 The cost evaluation is based upon estimates for capital costs and annual operations and main-
tenance costs.  Capital costs include the costs for design, construction, equipment, mobilization, and 
decommissioning.  Operations and maintenance costs include equipment rental, labor, analytical costs, 
transportation, and disposal fees.  For this analysis, it has been assumed that all operations will be con-
ducted by contractors at current burdened labor costs of the State of California for operators/technicians 
and the State of California for engineers/supervisors.  Because the alternatives proposed for this site are 
short in duration, and do not have differing durations to completion, a present worth has not been 
calculated. 
 
 The primary criterion considered for identifying removal action alternatives was the current 
site reuse plans.  Assuming a modification from the current planning is possible, institutional controls 
may be a cost-effective approach to reduce site risks to acceptable levels.  Therefore, institution controls 
have been carried forward as a removal action alternative in this EE/CA. 
 
 Assuming that current plans for site reuse (i.e., residential housing) will not be modified, 
several in situ and ex situ treatment technologies were considered to address PCBs in shallow soils at IR 
Site 6.  Due to the shallow depth of contamination and/or the relatively short remediation schedule associ-
ated with current site reuse plans, several technologies were eliminated from consideration (including in 
situ heating, soil flushing, and capping).  As such, excavation of shallow soils with subsequent treatment 
would be necessary.  The following potential treatment approaches for excavated soil have been 
identified: 
 

• Off-site disposal 
• Thermal desorption 
• Soil washing 
• Incineration 
• Solvent extraction 
• Base-catalyzed decomposition. 

 
 Analytical results from the RSE (Battelle, 2001) indicate that much of the near-surface soil 
that would need to be removed qualifies for disposal as a nonhazardous waste, thereby significantly 
reducing off-site disposal costs.  The volume of soil (approximately 6,300 yd3) limits the cost-
effectiveness of soil washing, incineration, solvent extraction, and base-catalyzed decomposition due to 
high costs associated with process plant setup.  Additionally, initial conservative cost estimates indicate 
that off-site disposal would be the least expensive of the identified alternatives.  Therefore, excavation 
with off-site disposal has been carried forward as a removal action alternative. 
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 Three removal action alternatives for IR Site 6 were evaluated to achieve the removal action 
objective.  A no action alternative has been included for comparison purposes.  These removal action 
alternatives include:  
 

• Alternative 1: institutional controls 
• Alternative 2: Excavation and off-site disposal 
• Alternative 3: No action. 

 
4.1 Alternative 1: Institutional Controls 

 Alternative 1 consists of the implementation of institutional controls.  Institutional controls 
are designed to restrict certain activities and/or limit access to a site, instead of eliminating the risks 
through active treatment.  Common institutional controls include land use restrictions (e.g., zoning), 
regulatory controls (e.g., permitting), and access controls (e.g., fencing and signs).  These controls are 
effective tools for promoting awareness of site risks. 
 
4.1.1 Description.  Alternative 1 consists of the following institutional controls: 
 

• Land Use Restrictions - Land use restrictions would be incorporated into the 
MCAGCC Base Master Plan.  These restrictions would provide a mechanism to 
inform Base officials of risks associated with construction and other activities at IR 
Site 6.  As such, appropriate steps could be taken during the construction planning 
phases to address risks to workers and future occupants. 
 

• Construction Permit Approvals - The existing construction permit approval 
process would be modified to notify Base officials prior to initiating construction 
activities at IR Site 6. 
 

• Physical Barriers - Fencing would be used to surround the area and limit site 
access.  This would minimize the potential for contact with or exposure to near-
surface soil.  
 

• Signs and Public Education - Signs would be posted along the fence perimeter to 
notify the public about the risk of exposure to site chemicals.  Signs would include 
information regarding site access restrictions, site contacts, and other relevant site-
specific information. 

 
 It is assumed that the existing buildings at IR Site 6 would be demolished prior to implemen-
tation of this action.  Under this alternative, the site could not be redeveloped for residential use. 
 
4.1.2 Effectiveness.  The potential for exposure to PCBs and other constituents of concern in near-
surface soil would remain under Alternative 1.  However, the use of institutional controls would be 
protective of human health because primary exposure routes would be controlled.   
 
 The federal and state action-specific ARARs for Alternative 1 Institutional Controls are 
summarized in Appendix A.  The chemical and location-specific ARARs for IR Site 6 also are detailed in 
Appendix A.  There are no federal ARARs for institutional controls.  However, the U.S. EPA and the 
Navy have issued guidance relating to the development of an institutional controls program.  As summa-
rized in Appendix A, Table A4-2, several state ARARs include requirements for institutional controls 
(e.g., provisions of the California Civil Code and the Ca-HSC).  These state ARARs would have to be 
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considered in the development of an institutional controls plan.  Because the maximum level of PCBs 
found at IR Site 6 is approximately 8 mg/kg, IR Site 6 would meet the TSCA low occupancy standards 
with the institutional controls alternative. 
 
 Alternative 1 would be effective in the long-term and short-term, assuming the site would not 
be redeveloped for residential use.  However, because the Base is planning to build new residential hous-
ing at IR Site 6, institutional controls would not be effective because PCBs would remain in the soil at 
levels greater than 1 mg/kg. 
 
4.1.3 Implementability.  Institutional controls are both technically and administratively feasible at 
IR Site 6 and the services and materials necessary to implement Alternative 1 are readily available.  Tech-
nical feasibility issues have limited applicability to this alternative since a remedial technology or process 
is not involved.  Possible technical considerations include long-term maintenance of the fence and signs.  
Administrative issues associated with Alternative 1 include implementing procedures and protocols that 
would modify the Base Master Plan and construction permit approval process.  Because this alternative 
requires that IR Site 6 not be redeveloped for residential land use, which deviates from the MCAGCC 
current planning, administrative difficulties are likely.  New locations for the planned residential housing 
would need to be identified and negotiated, existing plans and contracts would need to be addressed.  
Therefore, although Alternative 1 is technically administratively feasible, administrative issues associated 
with modifying planned land use would limit the implementability of institutional controls at IR Site 6.  
Community acceptance and state agency concurrence also are part of implementability and will be 
addressed in the AM following the public comment period on the EE/CA. 
 
4.1.4 Cost.  Table 4-1 summarizes the estimated costs for Alternative 1: Institutional Controls.  
The capital cost for equipment (i.e., perimeter fencing and signs) is estimated to be approximately 
$97,000.  The professional labor required to complete the project includes the development of an institu-
tional controls plan, project design, equipment procurement, and project oversight.  The engineering and 
administrative costs are estimated to be approximately $25,000.  Long-term operation and maintenance 
(O&M) costs for institutional controls are not included because it is assumed that MCAGCC would 
implement the security and maintenance activities as part of routine Base operations.  The total cost of the 
Alternative 1 is estimated at $122,000. 
 
 

Table 4-1.  Summary of Costs for Alternative 1: Institutional Controls 

Item Unit Cost Quantity Total Cost 
Purchased Equipment (PE) Costs 
Fencing (Schedule 40, Galvanized Steel, 6 ft high) 15.45 $/ft(a) 6,080 ft $94,000 
Gate $280 ea.(a) 8 $2,200 
Signage $50 ea. 16 $800 
Professional Labor 
Engineering (Institutional Controls Plan, Design, 
Procurement) 

10% PE NA $10,000 

Construction and Field Expenses 10% PE NA $10,000 
Administration, Contractor Fees, and Contingencies 5% PE NA $5,000 

Total Cost $122,000 
(a) Includes costs for installation labor, overhead, and profit by subcontractor. 
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4.2 Alternative 2: Excavation and Off-Site Disposal 

 Alternative 2 consists of the excavation of contaminated soil and disposal in an off-site 
landfill.  Under this alternative, near-surface soil containing PCBs greater than or equal to 1 mg/kg would 
be excavated and transported to a waste disposal facility. 
 
4.2.1 Description.  Based on PCB analytical data presented in the RSE Report (Battelle, 2001), 
approximately 6,300 yd3 of soil contain PCB concentrations greater than or equal to 1 mg/kg.  Figure 4-1 
shows the proposed areas for soil excavation.  The proposed areas for soil excavation consist of a 70-ft by 
70-ft square by 1-ft-deep (except location L4, which represents 0 to 2 ft bgs) centered around each RSE 
sampling location that contained PCBs at levels greater than or equal to 1 mg/kg (32 locations).  
Confirmation sampling would be conducted to verify the effectiveness of the removal action. 
 
 Following excavation, the soil will be stockpiled on site and classified according to U.S. EPA 
publication SW-846 (Test Methods for Evaluating Solid Waste, Physical/Chemical Methods).  A soil 
stabilizer will be used to prevent erosion of the stockpiled soil.  The stockpiled soil would be disposed of 
at a Resource Conservation and Recovery Act (RCRA)-hazardous waste facility, a California-hazardous 
waste facility, and/or a Class III landfill as appropriate based on classification of the generated wastes.  
Figure 4-2 is a waste management flow chart that optimizes sampling requirements and identifies soil 
disposition based on the analytical results of stockpile sampling.  Table 4-2 provides waste classification 
values including total threshold limit concentration (TTLC), soluble threshold limit concentration 
(STLC), toxicity characteristic leaching procedure (TCLP), RCRA soil treatment standard, and RWQCB-
designated waste concentration for each compound. 
 
 Earthwork would be planned and conducted to minimize the exposure duration of 
unprotected soils.  Soil erosion would be mitigated with dust control measures and surface runoff control 
measures during the project.  The soil at the site, haul roads, and other areas disturbed by operations 
would be treated with dust suppressants (e.g., water) as necessary.  The use of dust control measures and 
work practices would prevent the unplanned exposure of any persons to hazardous substances.  Trucks 
hauling excavated soil to off-site disposal locations would be covered to prevent any spread of dust.  
Surface water/stormwater control measures may include the construction of diversion ditches, benches, 
and berms. 
 
 It is estimated that approximately 315 truckloads of soil would be hauled off site (6,300 yd3 
total at 20 yd3 per truck).  It is estimated that approximately four personnel vehicles would be used for 
project contractors.  All vehicles when not in use would be parked on site.  Truck and other vehicle trips 
would be timed to avoid peak traffic hours.  Traffic in the area is light to moderate; varying with peak 
morning and evening commuting times and also varying due to scheduled training activities at the Base. 
 
 The project would not require heavy equipment larger than the 20-yd3 capacity trucks for 
hauling excavated soil and the backhoes and loaders for excavation.  It is not anticipated that project con-
struction or operation would exceed 65 dBA Community Noise Equivalent Level (CNEL) at any residen-
tial dwelling; 70-dBA CNEL at offices, schools, hospitals, churches, and similar properties; and 75 dBA 
Leq for industrial use facilities.  However, hazardous noise signs would be posted wherever equipment 
and work procedures produce sound levels greater than 84 dBA (29 CFR 1910.95).  Construction workers 
would wear ear protection as required in accordance with the Site-Specific Health and Safety Plan 
(HASP). 
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Yes 

No 

Perform Sampling and  
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Perform Sampling and  
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Stockpiled Soil

(1 Sample/100 yd3 ) 

Dispose as  
Class III Waste 

Dispose as  
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Hazardous Waste
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Hazardous Waste

Dispose as 
RCRA - Hazardous  
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Dispose as 

RCRA - Hazardous  
Waste 

Evaluate Sample  
Results – Calculate  
80% UCL Value for  
Each Constituent 

80% UCL 
Values < 20  
Times TCLP 

Limits? 

80% UCL  
Values < 20  
Times TCLP  

Limits?

80% UCL  
Values
< TCLP 
Limits?

80% UCL  
Values
< TCLP  
Limits? 

80% UCL  
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< STLC and 
TTLC Limits? 

80% UCL 
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< STLC and  
TTLC Limits? 

Perform TCLP 
Analysis 

Perform TCLP 
Analysis

80% UCL  
Values
< TTLC  
Limits? 

80% UCL 
Values 
< TTLC  
Limits? 

80% UCL  
Values < 10  
Times STLC  

Limits? 

80% UCL  
Values < 10  
Times STLC  

Limits?

No

Perform STLC Analysis Perform STLC Analysis 

Dispose as Class III  
Waste at Base Landfill
Dispose as Class III  

Waste at Base Landfill

80% UCL 
PCBs Value 
< 5 mg/kg?

80% UCL  
PCBs Value 
< 5 mg/kg?

No 

Yes 

No

Yes 

Yes

No

Yes

Excavate 70 - ft by 70 - ft  
by 1 - ft deep blocks  

with PCBs >1 mg/kg 
(See Figure 4 - 1) 

Excavate 70 - ft by 70 - ft  
by 1 - ft deep blocks  

with PCBs >1 mg/kg 
(See Figure 4 - 1) 

No 

Yes

Stockpile Soil
On Site

Stockpile Soil 
On Site

Note: TTLC, STLC, and TCLP limits for each constituent of concentration are provided in Table 4-2.      UCL – Upper confidence limit.  
 

Figure 4-2.  Waste Management Flowchart 
 
 
4.2.2 Effectiveness.  Excavation and off-site disposal would be protective of human health because 
the PCB-impacted soils would be removed.  Correspondingly, the human health risk and the mobility of 
the constituents of concern in the environment would be reduced.  Although, this alternative does not 
permanently reduce the volume or toxicity of the contaminants in the excavated soil, it does reduce their 
mobility through placement in approved engineered landfills. 
 
 Appendix A provides tables of federal and state action-specific ARARs related to excavation 
and off-site disposal.  The ARARs relating to excavation and off-site disposal deal primarily with waste 
classification, temporary storage of wastes, transport, waste disposal, and fugitive emissions from 
construction activities.   
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Table 4-2.  Waste Classification Levels 

RCRA Hazardous Waste 
California- 

Hazardous Waste 

Compound 

RCRA 
Waste 
Code 

TCLP 
Limit 

(mg/L) 

RCRA Soil 
Treatment 
Standard(a) 

(mg/kg) 

TTLC 
Limit 

(mg/kg) 

STLC 
Limit 

(mg/L) 

RWQCB 
Designated 

Waste 
(mg/kg) 

Organics 
Aldrin P004 NA 0.66 1.4 0.14 NA 
Chlordane D020 0.03 2.6 2.5 0.25 NA 
DDT U060 NA 0.87 1 0.1 NA 
DDE U060 NA 0.87 1 0.1 NA 
DDD U060 NA 0.87 1 0.1 NA 
Dieldrin P037 NA 1.3 8 0.8 NA 
Heptachlor D031 0.008 0.66 4.7 0.47 NA 
PCBs NA NA NA 50 5 5 

Inorganics 
Antimony NA NA NA 500 15.0 NA 
Arsenic D004 5.0 50 mg/L 500 5.0 NA 
Barium D005 100 210 mg/L 10,000 100 NA 
Beryllium NA NA NA 75 0.75 NA 
Cadmium D006 1.0 1.1 mg/L 100 1.0 NA 
Chromium (total) D007 5.0 6.0 mg/L 2,500 5.0 NA 
Chromium (III) NA NA NA 2,500 5.0 NA 
Chromium (VI) NA NA NA 500 5.0 NA 
Cobalt NA NA NA 8,000 80 NA 
Copper NA NA NA 2,500 25 NA 
Lead D008 5.0 7.5 mg/L 1,000 5.0 NA 
Mercury D009 0.2 0.25 mg/L 20 0.2 NA 
Molybdenum NA NA NA 3,500 350 NA 
Nickel NA NA NA 2,000 20 NA 
Selenium D010 1.0 57 mg/L 100 1.0 NA 
Silver D011 5.0 1.4 mg/L 500 5.0 NA 
Thallium NA NA NA 700 7.0 NA 
Vanadium NA NA NA 2,400 24 NA 
Zinc NA NA NA 5,000 250 NA 

(a) Under Alternate Treatment Standards for Soils (40 CFR 268.49) ONLY 10 X universal treatment standard 
(UTS) must be met. 

NA= not applicable. 
 
 
 A determination of the hazardous waste classification would be made at the time the wastes 
(e.g., excavated soil) are generated.  If the contaminated soil is determined to be a hazardous waste, it 
must be disposed of in an appropriate landfill and will be subject to land disposal restrictions (LDRs) as 
specified under the federally authorized State of California RCRA program.  A waste determined not to 
be a RCRA hazardous waste may still be considered state-regulated.  The state hazardous waste classifi-
cations can be more stringent and are specified in 22 California Code of Regulations (CCR) 
66261.24(a)(2), which lists the TTLC and the STLC values for state-regulated, non-RCRA hazardous 
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waste.  In addition, nonliquids with PCB concentrations above 5 mg/kg are considered a designated waste 
(i.e., a nonhazardous waste that could cause degradation of surface or groundwater) by the RWQCB, 
Colorado River Basin Region. 
 
 Excavated soil would be stockpiled in lined and bermed stockpile areas prior to off-site 
disposal as required by the DTSC and Mojave Desert Air Quality Management Board (MDAQMD).  A 
soil stabilizer will be used to prevent erosion of the stockpiled soil.  If stockpiled soil is classified as a 
RCRA-hazardous waste, it would be managed according to 40 CFR Section 264.554.  State-regulated, 
non-RCRA hazardous soil would be stockpiled and managed according to the provisions in Division 20, 
Chapter 6.5, Section 25123.3 of the Ca-HSC. 
 
 Fugitive dust may be generated during the excavation and handling of the contaminated soil.  
Rules 401 and 403 promulgated by the MDAQMD are considered ARARs for these activities.  These 
rules require the use of control measures (e.g., spraying with water) to prevent fugitive-dust emissions.   
 
 In addition, the excavation of near-surface soils with elevated PCB levels (e.g. ≥1 mg/kg) 
would comply with TSCA as outlined in 40 CFR 761.125.  Excavation and off-site disposal of the 
impacted soil would allow for unrestricted use of the property. 
 
 In the long-term, excavation and off-site disposal would be effective because it would reduce 
the human health risk, reduce the mobility of the contaminants in the environment, and allow for unre-
stricted use of the property.  In the short-term, excavation and off-site disposal would be effective because 
engineering controls would be used so that the excavation, transport, and disposal of the wastes would not 
present substantive risks to site workers or members of the public.  In addition, cleanup levels would be 
achieved in a short time frame and allow for unrestricted use of the property.  Unrestricted use is defined 
under 40 CFR 761.123; however, for IR Site 6, the term unrestricted implies the use of the land for resi-
dential purposes. 
 
4.2.3 Implementability.  Excavation with off-site disposal is a mature remedial technology.  
Surface soil removal would be easily accomplished with conventional, readily available equipment and 
contractors.  Also, multiple disposal facilities are available to accept the wastes generated at the site.  The 
scheduled demolition of existing buildings at IR Site 6 prior to the removal action would further simplify 
implementation due to increased site access and decreased potential for utility disruptions.  Potential 
impacts on the areas surrounding IR Site 6 would be minimal and issues such as dust control are regulated 
and control measures would be implemented.  Administratively, Alternative 2 meets NCP and Ca-HSC 
definitions for non-time-critical removal actions (see Section 3.1 of this report) and the planned reuse of 
this property would not be modified.  Although permits are not required for CERCLA removal actions, 
substantive requirements of the permits will be addressed to conduct the removal action.  However, the 
procedures are commonly implemented and well understood.  Therefore, Alternative 2 excavation and 
off-site disposal is technically and administratively feasible.  Community acceptance and state agency 
concurrence also are part of implementability and will be addressed in the AM following the public 
comment period on the EE/CA. 

 
4.2.4 Cost.  It is estimated that approximately 10,400 tons, or 6,300 yd3, would be excavated and 
removed from IR Site 6.  The detailed components of the cost estimate for Alternative 2 are presented in 
Table 4-3.  The estimated cost for site preparation, soil excavation, soil loading, and site grading is 
approximately $272,500.  The estimated cost for the laboratory analysis needed for waste classification 
and post-verification sampling for PCBs is $110,300.  The estimated cost for the transport and disposal of 
the excavated soil is $551,200.  Professional labor, estimated at $325,500, would include the design of 
waste stockpiles, stormwater management, waste classification, report preparation, field oversight, and 
project management.  The total project cost is estimated to be approximately $1,259,500. 
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Table 4-3.  Summary of Costs for Alternative 2: Excavation and Off-Site Disposal 

Item Unit Cost Quantity Total Cost 
Site Work (SW) 

Mobilization $15,000 1 $15,000 
Site preparation $238 per acre 40 acres $9,500 
Excavation (common earth 
shovel, 3 yd3 bucket) $8.25 per yd3 6,300 yd3 $52,000 

Loading (common earth shovel, 
3 yd3 bucket)(e) $8.25 per yd3 6,300 yd3 $52,000 

Grading $0.72 per yd2 200,000 yd2 $144,000 
Subtotal $272,500 

Waste Classification (WC) 
TCLP for metals $190 67 $12,700 
TCLP for pesticides $200 67 $13,400 
TTLC for metals $160 67 $10,700 
TTLC for pesticides $200 67 $13,400 
TTLC for PCBs $200 67 $13,400 
STLC for metals $190 67 $12,700 
STLC for pesticides $200 67 $13,400 
STLC for PCBs $200 67 $13,400 
Post-verification (PCBs) $200 36 $7,200 

Subtotal $110,300 
Off-Site Disposal (OD) 

MCAGCC landfill $5.00 per ton 3,500 tons(a) $17,500 
Non-hazardous landfill $43.65 per ton(a) 2,300 tons $100,400 
Cal-hazardous waste $82.60 per ton(b) 2,300 tons $190,000 
RCRA-hazardous waste $105.8 per ton(b) 2,300 tons $243,300 

Subtotal $551,200 
Professional Labor 

Engineering 10% SW + WC + OD NA $93,000 
Construction and field expenses 10% SW +WC + OD NA $93,000 
Contractor fees and 
Contingencies 10% SW +WC + OD NA $93,000 

Administration  5% SW + WC + OD NA $46,500 
Subtotal $325,500 

Total $1,259,500 
(a) Assumes round-trip for dump truck is 10 miles and each truck holds 20 yd3. 

 
 
This cost estimate is based on the following assumptions: 
 

• Calculations assume 5% bulking factor and soil density of 1.65 tons/yd3. 
 
• One soil sample would be collected for every 100 yd3. 
 
• Five percent bulking factor 

 
• One soil sample would be collected for every 100 yd3 

 
• Duplicate samples would be collected for quality control (10%). 
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• Laboratory analysis to include TCLP for metals and pesticides, TTLC for metals, 
pesticides, and PCBs, and STLC for metals, pesticides, and PCBs.  

 
• Estimated 2,300 tons of RCRA-hazardous waste. 

 
• Estimated 2,300 tons of California hazardous waste. 

 
• Estimated 2,300 tons of Class III waste for an off-site landfill. 

 
• Estimated of 3,500 tons of Class III waste suitable for the MCAGCC landfill. 

 
4.3 Alternative 3: No Action 

 Alternative 3 is a no action alternative whereby the site will remain intact. 
 
4.3.1 Description.  A no action alternative would leave soil containing PCBs equal to or greater 
than 1 mg/kg in place and would not restrict certain activities and/or limit access to a site, or eliminate the 
risks through active treatment.  Under this alternative, the site could not be redeveloped for residential 
use. 
 
4.3.2  Effectiveness.  The potential for exposure to PCBs and other constituents of concern in near-
surface soil would remain under Alternative 3.   
 
 The federal and state chemical- and location-specific ARARs for Alternative 3 are summa-
rized in Appendix A.  There are no federal or state action-specific ARARs for a no action alternative.  
Because the maximum level of PCBs found at IR Site 6 is approximately 8 mg/kg, IR Site 6 would meet 
the TSCA low occupancy standards with the no action alternative. 
 
 Alternative 3 would not be effective, assuming the site will be developed for residential use, 
because PCBs would remain in the soil at levels that exceed 1 mg/kg. 
 
4.3.3 Implementability.  A no action alternative would be easy to implement because technical 
feasibility issues are not applicable to this alternative since a remedial technology or process is not 
involved.  In addition, no administrative issues would be directly associated with Alternative 3 because 
procedures and protocols that would modify the Base Master Plan and construction permit approval 
processes are not associated with this alternative.  However, this alternative would not allow IR Site 6 to 
be redeveloped for residential land use, which deviates from the MCAGCC current planning; therefore 
Alternative 3 would indirectly be associated with administrative issues.  For instance, new locations for 
the planned residential housing would have to be identified and negotiated, and existing plans and con-
tracts would need to be addressed.  Therefore, although Alternative 3 is technically administratively feasi-
ble, administrative issues associated with modifying planned land use would limit the implementability of 
a No Action alternative at IR Site 6.  Community acceptance and state agency concurrence also are part of 
implementability and will be addressed in the AM following the public comment period on the EE/CA. 
 
4.3.4 Cost.  There is no cost associated with Alternative 3. 
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Section 5.0:  COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

 In this section, the alternatives analyzed in Section 4.0 are compared against each other in 
order to evaluate the relative performance of each alternative in relation to each of the criteria and 
specifies the basis for rejection of an alternative.  The criteria used in this comparison are the same as in 
Section 4.0, namely effectiveness, implementability, and cost.  Table 5-1 summarizes the effectiveness, 
implementability, and cost issues relating to the three alternatives. 
 
5.1 Effectiveness of Alternatives 

 Alternatives 1, 2, and 3 would be protective of human health and the environment and would 
comply with ARARs.  However, under Alternatives 1 and 3, soil containing PCBs equal to or greater than 
1 mg/kg would remain in place for an indefinite period and limit land reuse options.  Alternative 2 would 
effectively reduce site risks by removing soils with the highest PCB levels and the mobility of PCBs 
would be reduced through placement in an engineered landfill.  Also, Alternatives 1, 2 and 3 could be 
implemented so that no substantive risks are presented to site workers or the surrounding community. 
 
5.2 Implementability of Alternatives 

 Execution of all three alternatives is technically feasible and relatively easy to implement.  
Alternatives 1 and 3 do not require specialized equipment or contracting and all of the activities could be 
accomplished by Base personnel and local contractors.  Similarly, excavation contractors and disposal 
facilities necessary to implement Alternative 2 are readily available.  However, administratively, Alterna-
tives 1 and 3 would be much more difficult to implement than Alternative 2, because the planned land use 
would need to be modified.  As such, new locations for the residential housing would need to be identi-
fied and negotiated, existing plans and contracts would need to be modified, and environmental concerns 
at new locations would need to be addressed.  Excavation with off-site disposal would not require modi-
fication of planned land use.  Administrative issues associated with Alternative 2 include contracting, 
permitting, and project oversight activities. 
 
5.3 Cost of Alternatives 

 Regarding cost, Alternative 1 is substantially less expensive to implement than Alternative 2, 
and Alternative 3 has no cost associated with it.  However, the cost estimates for Alternative 1 and 3 does 
not account for the ramifications of changing the planned land use at IR Site 6.  These costs include iden-
tifying a new site, modifying existing contracts, and evaluating environmental impacts at the new site.  
Also, leaving PCB-impacted soil in place results in potential future liabilities. 
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Section 6.0:  RECOMMENDED REMOVAL ACTION ALTERNATIVE 

 The EE/CA was performed in accordance with current U.S. EPA and U.S. Navy guidance 
documents for a non-time-critical removal action under CERCLA.  The purpose of this EE/CA was to 
identify and analyze alternative removal actions to address PCB-contaminated soil at IR Site 6 at 
MCAGCC Twentynine Palms, CA.  Three alternatives were identified, evaluated, and compared: 

 
• Alternative 1: Institutional controls; 
• Alternative 2: Excavation and off-site disposal; and 
• Alternative 3: No action. 

 
 Based on the comparative analyses of the removal action alternatives completed in Sec-
tion 5.0, the recommended removal action is Alternative 2, excavation and off-site disposal.  Under this 
alternative, near-surface soil containing PCBs greater than or equal to 1 mg/kg would be excavated and 
transported to a waste disposal facility.  The proposed areas for soil excavation consist of a 70-ft by 70-ft 
square centered around each RSE sampling location that contained PCBs greater than or equal to 
1 mg/kg.  A total of 6,300 yd3 soil would be removed from the site. 
 
 This alternative is recommended because future land use plans for this site include redevelop-
ment of the property for residential use, excavation and off-site disposal allows for unrestricted land use 
and is protective of human health.  Excavation with off-site disposal complies with ARARs.  This 
removal action would be easily implemented and cleanup levels would be achieved in a relatively short 
time frame.  Although the initial cost for implementation of Alternative 1 is lower, the planned redevelop-
ment and potential liability related to leaving PCB-impacted soil on site make excavation and off-site 
disposal the preferred alternative. 
 
 Prior to conducting the removal action, the Navy will prepare a work plan to document site-
specific activities, including excavation, waste disposal, scheduling, quality control, health and safety, site 
surveys, and sampling and analysis. 
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Section A1:  INTRODUCTION 
 

 
 This appendix identifies and evaluates potential federal and state of California applicable or 
relevant and appropriate requirements (ARARs) from the universe of regulations, requirements, and guid-
ance and sets forth the Department of the Navy (DON) determinations regarding those potential ARARs 
for each response action alternative retained for detailed analysis in this EE/CA report. 
 
 This evaluation includes an initial determination of whether the potential ARARs actually 
qualify as ARARs, and a comparison for stringency between the federal and state regulations to identify 
the controlling ARARs.  The identification of ARARs is an iterative process.  The final determination of 
ARARs will be made by the DON in the record of decision (ROD) or action memorandum (AM), after 
public review, as part of the response action selection process. 
 
A1.1 Summary of CERCLA and NCP Requirements 
 
 Section 121(d) of the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA, 42 United States Code [USC] Section [§] 9621[d]), as amended, states that 
remedial actions at CERCLA sites must attain (or the decision document must justify the waiver of )  any 
federal or more stringent state environmental standards, requirements, criteria, or limitations determined 
to be legally applicable or relevant and appropriate.  Although Section 121 of CERCLA does not itself 
expressly require that CERCLA removal actions comply with ARARs, the United States Environmental 
Protection Agency (U.S. EPA) has promulgated a requirement in the National Oil and Hazardous Sub-
stances Pollution Contingency Plan (NCP) mandating that CERCLA removal actions “…shall, to the 
extent practicable considering the exigencies of the situation, attain applicable or relevant and appropriate 
requirements under federal environmental or state environmental or facility siting laws” (Title 40 Code of 
Federal Regulations [CFR] §300.415[j]) (40 CFR §300.415[j]).  It is DON policy to follow this require-
ment.  Certain specified waivers may be used for removal actions, as is the case with remedial actions. 
 
 Identification of potential state ARARs was initiated through DON requests that the 
California Environmental Protection Agency (Cal-EPA) Department of Toxic Substances Control 
(DTSC) identify potential state ARARs, an action described in more detail in Section A1.2.3.  Potential 
state ARARs that have been identified for IR Site 6 are discussed below. 
 
A1.2 Methodology Description 
 
 The process of identifying and evaluating potential federal and state ARARs is described in 
this subsection. 
 
A1.2.1 General.  As the lead federal agency, the DON has primary responsibility for identification 
of potential ARARs for IR Site 6.  In preparing this ARARs analysis, the DON undertook the following 
measures, consistent with CERCLA and the NCP: 
 

• Identified federal ARARs for each response action alternative addressed in the 
EE/CA report, taking into account site-specific information for IR Site 6; 

 
• Reviewed potential state ARARs identified by the state to determine whether 

they satisfy CERCLA and NCP criteria that must be met in order to constitute 
state ARARs; 
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• Evaluated and compared federal ARARs and their state counterparts to determine 
which state ARARs are more stringent than the federal ARARs or are in addition 
to the federally required actions; and 

 
• Reached a conclusion as to which federal and state ARARs are the most stringent 

and/or “controlling” ARARs for each alternative. 
 
 As outlined in Section 3.5 of this EE/CA report, the remedial action objectives for IR Site 6 
are to: 
 

• Remove areas of near-surface soil (e.g., hot spots) with PCB concentrations at 
and exceeding 1 mg/kg; 

 
• Reduce concentrations of co-located pesticides and metals within the hot spot 

areas; and 
 

• Return property to unrestricted use. 
 
 The remedial action alternatives retained for detailed analysis in this EE/CA are designed to 
accomplish these remedial action objectives.  Each alternative was analyzed with respect to effectiveness, 
implementability, and cost.  The effectiveness of an alternative refers to its ability to meet the removal 
action objectives.  Effectiveness is evaluated by the following criteria: protection of human health and the 
environment, compliance with applicable or relevant and appropriate requirements (ARARs), long-term 
effectiveness (i.e., permanence), and short-term effectiveness (health, safety and environmental issues 
during the removal action).  Implementability is a measure of both the technical and administrative feasi-
bility of the chosen removal action.  The implementability is evaluated by the following criteria: technical 
feasibility, administrative feasibility, availability of services and materials, and public acceptance.  The 
cost of an alternative includes the cost of the removal action, as well as engineering and administrative 
costs. 
 
 The IR Site 6 remedial action alternatives considered for detailed analysis, and for which an 
ARARs analysis is presented in this appendix, are as follows: 
 

• Alternative 1: Institutional controls; 
• Alternative 2: Excavation and off-site disposal; and 
• Alternative 3: No Action. 

 
A1.2.2 Identifying and Evaluating Federal ARARs.  The DON is responsible for identifying 
federal ARARs as the lead federal agency under CERCLA and the NCP.  The final determination of 
federal ARARs will be made when the DON issues the ROD/AM.  The federal government implements a 
number of federal environmental statutes that are the source of potential federal ARARs, either in the 
form of the statutes or regulations promulgated thereunder.  Examples include the Resource Conservation 
and Recovery Act (RCRA), the Clean Water Act, the Safe Drinking Water Act, the Toxic Substances 
Control Act, and their implementing regulations, to name a few.  See NCP preamble at 55 Fed. Reg. 
8764–8765 (1990) for a more complete listing. 
 
 The proposed response action and alternatives were reviewed against all potential federal 
ARARs, including but not limited to those set forth at 55 Fed. Reg. 8764–8765 (1990), in order to deter-
mine if they were applicable or relevant and appropriate utilizing the CERCLA and NCP criteria and 
procedures for ARARs identification by lead federal agencies. 
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A1.2.3 Identifying and Evaluating State ARARs.  The process of identifying and evaluating 
potential state ARARs by the state and the DON is described in this subsection. 
 
A1.2.3.1 Solicitation of State ARARS Under NCP.  U.S. EPA guidance (U.S. EPA 1988b) recom-
mends that the lead federal agency consult with the state when identifying state ARARs for remedial 
actions.  In essence, the CERCLA/NCP requirements at 40 CFR §300.515 for remedial actions provide 
that the lead federal agency request that the state identify chemical- and location-specific state ARARs 
upon completion of site characterization.  The requirements also provide that the lead federal agency 
request identification of all categories of state ARARs (chemical-, location-, and action-specific) upon 
completion of identification of remedial alternatives for detailed analysis.  The state must respond within 
30 days of receipt of the lead federal agency requests.  The remainder of this subsection documents the 
DON’s efforts to date to identify and evaluate state ARARs. 
 
 The DON followed the procedures of the process set forth in 40 CFR §300.515 and Sec-
tion 7.6 of the Federal Facilities Agreement (FFA) for remedial actions in seeking state assistance in 
identifying state ARARs. 
 
A1.2.3.2 Chronology of Efforts To Identify State ARARS.  The following chronology summarizes the 
DON efforts to obtain state assistance in identifying state ARARs for the response action at IR Site 6.  
Key correspondence between the DON and the state agencies relating to this effort has been included in 
the Administrative Record (AR) for this EE/CA. 
 
 The DON formally requested state chemical-, location-, and action-specific ARARs for IR 
Site 6 on 27 February 2002.  Letters were sent to the DTSC and RWQCB-Colorado River Basin Region 
soliciting ARARs based on results of the RSE report (Battelle, 2001) and the preferred remedy of 
excavation and disposal of soil with PCB levels above 1 mg/kg detailed to the agencies by the DON. 
 
 Following the DON solicitation for ARARs from DTSC, DTSC provided an initial list of 
potential chemical and location specific ARARS and TBC state guidance, criteria, and advisories based 
on information in the RSE report (Battelle, 2001).  DTSC stated in their reply that additional potential 
ARARs and TBC would be provided once the draft EE/CA was completed.  In addition at this time, 
ARARs and TBC would be identified and DTSC would solicit ARARs from other state and local 
agencies. 
 
 The DON received a letter from RWQCB providing its chemical- and action-specific ARARs 
on 11 April 2002. 
 
 The list of potential ARARs included chemical- and action-specific ARARs that the RWQCB 
believes are applicable and relevant and appropriate.  All the potential ARARs are listed in the tables in 
this appendix. 
 
 This ARAR analysis only addresses the potential state ARARs identified in the above 
correspondence from DTSC and RWQCB.  
 
A1.3 Other General Issues 
 
 General issues identified during the evaluation of ARARs for IR Site 6 are discussed in the 
following subsections. 
 
A1.3.1 General Approach to Requirements of the Federal Resource Conservation and 
Recovery Act.  The RCRA is a federal statute passed in 1976 to meet four goals:  the protection of 
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human health and the environment, the reduction of waste, the conservation of energy and natural 
resources, and the elimination of the generation of hazardous waste as expeditiously as possible.  The 
Hazardous and Solid Waste Amendments (HSWA) of 1984 significantly expanded the scope of RCRA by 
adding new corrective action requirements, land disposal restrictions, and technical requirements.  RCRA, 
as amended, contains several provisions that are potential ARARs for CERCLA sites. 
 
 Substantive RCRA requirements are applicable to response actions on CERCLA sites if the 
waste is an RCRA hazardous waste, and either: 
 

• The waste was initially treated, stored, or disposed after the effective date of the 
particular RCRA requirement; or 

 
• The activity at the CERCLA site constitutes treatment, storage, or disposal, as 

defined by RCRA (U.S. EPA 1988a). 
 
 The preamble to the NCP indicates that state regulations that are components of a federally 
authorized or delegated state program are generally considered federal requirements and potential federal 
ARARs for the purposes of ARARs analysis (55 Fed. Reg. 8666, 8742 [1990]).  The state of California 
received approval for its base RCRA hazardous waste management program on 23 July 1992 (57 Fed. 
Reg. 32726 [1992]).  The state of California “Environmental Health Standards for the Management of 
Hazardous Waste,” set forth in Title 22 California Code of Regulations, Division 4.5 (Cal. Code Regs. 
Title 22, div. 4.5), were approved by U.S. EPA as a component of the federally authorized state of 
California RCRA program. 
 
 The regulations of Cal. Code Regs. Title 22, div. 4.5 are, therefore, a source of potential 
federal ARARs for CERCLA response actions.  The exception is when a state regulation is “either 
broader in scope or more stringent” than the corresponding federal RCRA regulations.  In that case, such 
regulations are not considered part of the federally authorized program or potential federal ARARs.  
Instead, they are purely state law requirements and potential state ARARs. 
 
 The U.S. EPA 23 July 1992 notice approving the state of California RCRA program (57 Fed. 
Reg. 32726 [1992]) specifically indicated that the state regulations addressed certain non-RCRA, state-
regulated hazardous wastes that fell outside the scope of federal RCRA requirements.  Cal. Code Regs. 
Title 22, div. 4.5 requirements would be potential state ARARs for such non-RCRA, state-regulated 
wastes. 
 
 A key threshold question for the ARARs analysis is whether or not the contaminants at IR 
Site 6 constitute federal hazardous waste as defined under RCRA and the state’s authorized program or 
qualify as non-RCRA, state-regulated hazardous waste.  A discussion of waste characterization is 
included in Section A1.4. 
 
A1.4 Waste Characterization 
 
 Selection of ARARs involves the characterization of wastes as described below. 
 
A1.4.1 RCRA Hazardous Waste Determination.  Federal RCRA hazardous waste determination is 
necessary to determine whether a waste is subject to RCRA requirements at Cal. Code Regs. Title 22, div. 
4.5 and other state requirements at Cal. Code Regs. Title 23, div. 3, Chapter (ch.) 15.  The first step in the 
RCRA hazardous waste characterization process is to evaluate contaminated media at the site(s) and 
determine whether it constitutes a “listed” RCRA waste.  The preamble to the NCP states that “…it is 
often necessary to know the origin of the waste to determine whether it is a listed waste and that, if such 
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documentation is lacking, the lead agency may assume it is not a listed waste” (55 Fed. Reg. 8666, 8758 
[1990]). 
 
 This approach is confirmed in U.S. EPA guidance for CERCLA compliance with other laws 
(U.S. EPA 1988a), as follows: 
 

“To determine whether a waste is a listed waste under RCRA, it is often necessary to 
know the source.  However, at many Superfund sites, no information exists on the 
source of wastes.  The lead agency should use available site information, manifests, 
storage records, and vouchers in an effort to ascertain the nature of these contami-
nants.  When this documentation is not available, the lead agency may assume that 
the wastes are not listed RCRA hazardous wastes, unless further analysis or informa-
tion becomes available that allows the lead agency to determine that the wastes are 
listed RCRA hazardous wastes.” 

 
 RCRA hazardous wastes that have been assigned U.S. EPA hazardous waste numbers (or 
codes) are listed in Cal. Code Regs. Title 22, §§66261.30–66261.33.  The lists include hazardous waste 
codes beginning with the letters “F,” “K,” “P,” and “U.” 
 
 Knowledge of the exact source of a waste is required for source-specific listed wastes (“K” 
waste codes).  Some knowledge of the nature or source of the waste is required even for listed wastes 
from nonspecific sources, such as spent solvents (“F” waste codes) or commercial chemical products (“P” 
and “U” waste codes).  These listed RCRA hazardous wastes are restricted to commercially pure chemi-
cals used in particular processes such as degreasing. 
 
 P and U wastes cover only unused and unmixed commercial chemical products, particularly 
spilled or off-spec products (U.S. EPA 1991a).  Not every waste containing a P or U chemical is a hazard-
ous waste.  To determine whether a CERCLA investigation-derived waste contains a P or U waste, there 
must be direct evidence of product use.  In particular, all the following criteria must be met.  The chemi-
cals must be: 
 

• Discarded (as described in 40 CFR §261.2[a][2]), 
• Either off-spec commercial products or a commercially sold grade, 
• Not used (soil contaminated with spilled unused wastes is a P or U waste), and  
• The sole active ingredient in a formulation. 

 
 The history of the site, including prior use, is well known for IR Site 6 and the Marine Palms 
housing area.  However, the use or disposal of PCBs is not known or documented.  The nature and distri-
bution, as well as prior common usage of PCBs, can be used to make some inferences about the source 
and extent of the contamination.  The PCBs are widely and randomly spread across the entire area of 
concern.  The most likely source of these compounds is waste oil used for dust control.  Surface applica-
tion of waste oil was commonly done in the past to suppress windblown dust.  Prior to the late 1970s, 
PCB-laden transformer oil could have been mixed with the waste oil prior to spreading.  It is important to 
note that only one PCB compound, Aroclor 1254 is present at the site.  This may be due to a limited time 
frame when dust suppressant was applied.  The wastewater evaporation ponds were constructed in 1942 
and abandoned in 1945.  The Marine Palms housing area was constructed following destruction of the 
ponds in 1953 when the Base was reactivated by the Marine Corps.  The application of dust suppressant 
likely only occurred during the construction of the housing, prior to seeding of the lawns for grass.  
However, there appears to be no correlation of the occurrence of the Aroclor 1254 with the footprint of 
the former evaporation ponds, suggesting that a source other than the ponds is responsible for these 
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compounds.  The much higher occurrence of the PCB in the surface samples also suggests a surficial 
release scenario.  Therefore, the DON has made the determination that the mere presence of PCBs should 
not classify IR Site 6 contaminated soil as RCRA-listed hazardous wastes.  However, determination of 
how the soil will be managed after excavation will be made at the time the wastes are generated. 
 
 The second step in the RCRA hazardous waste characterization process is to evaluate poten-
tial hazardous characteristics of the waste.  The evaluation of characteristic waste is described in U.S. 
EPA guidance as follows (U.S. EPA 1988a): 
 

“Under certain circumstances, although no historical information exists about the 
waste, it may be possible to identify the waste as RCRA characteristic waste.  This is 
important in the event that (1) remedial alternatives under consideration at the site 
involve on-site treatment, storage, or disposal, in which case RCRA may be triggered 
as discussed in this section; or (2) a remedial alternative involves off-site shipment.  
Because the generator (in this case, the agency or responsible party conducting the 
Superfund action) is responsible for determining whether the wastes exhibit any of 
these characteristics (defined in 40 CFR §§261.21–261.24), testing may be required.  
The lead agency must use best professional judgment to determine, on a site-specific 
basis, if testing for hazardous characteristics is necessary. 
 
“In determining whether to test for the toxicity characteristic using the extraction 
procedures (EP) toxicity test, it may be possible to assume that certain low concen-
trations of waste are not toxic.  For example, if the total waste concentration in soil is 
20 times or less the EP toxicity concentration, the waste cannot be characteristic 
hazardous waste.  In such a case, RCRA requirements would not be applicable.  In 
other instances, where it appears that the substances may be characteristic hazardous 
waste (ignitable, corrosive, reactive, or EP toxic), testing should be performed.” 

 
 Hazardous waste characteristics, as defined in 40 CFR §§261.21–261.24, are commonly 
referred to as ignitability, corrosivity, reactivity, and toxicity.  California environmental health standards 
for the management of hazardous waste set forth in Cal. Code Regs. Title 22, div. 4.5 were approved by 
U.S. EPA as a component of the federally authorized California RCRA program.  Therefore, the 
characterization of RCRA waste is based on the state requirements. 
 
 The characteristics of ignitability, corrosivity, reactivity, and toxicity are defined in Cal. Code 
Regs. Title 22, §§66261.21–66261.24.  According to Cal. Code Regs. Title 22, §66261.24(a)(1)(A), “A 
waste that exhibits the characteristic of toxicity pursuant to subsection (a)(1) of this section has the EPA 
Hazardous Waste Number specified in Table I of this section which corresponds to the toxic contaminant 
causing it to be hazardous.”  Table I assigns hazardous waste codes beginning with the letter “D” to 
wastes that exhibit the characteristic of toxicity; D waste codes are limited to “characteristic” hazardous 
wastes. 
 
 According to Cal. Code Regs. Title 22, §66261.10, waste characteristics can be measured by 
an available standardized test method or be reasonably classified by generators of waste based on their 
knowledge of the waste provided that the waste has already been reliably tested or if there is documenta-
tion of chemicals used.  As stated previously, decisions regarding soil management issues will be made at 
the time the wastes are generated. 
 
 The potential toxicity of the waste should then be evaluated.  The requirements at Cal. Code 
Regs. Title 22, §66261.24 list the toxic contaminant concentrations that determine the characteristic of 
toxicity.  The concentration limits are in milligrams per liter (mg/L).  These units are directly comparable 
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to total concentrations in waste groundwater and surface water.  For waste soils, these concentrations 
apply to the extract or leachate produced by the toxicity characteristic leachate procedure (TCLP). 
 
 A waste is considered hazardous if the contaminants in the wastewater or in the soil TCLP 
extract equal or exceed the TCLP limits.  TCLP testing is required only if total contaminant concentra-
tions in soil equal or exceed 20 times the TCLP limits because TCLP uses a 20-to-1 dilution for the 
extract (U.S. EPA 1988a).   
 
 Again, determination of how soil will be managed for disposal will be made at the time the 
wastes are generated. 
  
A1.4.2 California-Regulated, Non-RCRA Hazardous Waste.  A waste determined not to be an 
RCRA hazardous waste may still be considered a state-regulated non-RCRA hazardous waste.  The state 
is broader in scope in its RCRA program in determining hazardous waste.  Cal. Code Regs. Title 22, 
§66261.24(a)(2) lists the total threshold limit concentrations (TTLCs) and the soluble threshold limit 
concentrations (STLCs) for non-RCRA hazardous waste.  The state applies its own leaching procedure, 
WET, that uses a different acid reagent and has a different dilution factor (tenfold).  There are other state 
requirements that may be broader in scope than federal ARARs for identifying non-RCRA wastes regu-
lated by the state.  These may be potential ARARs for wastes not covered under federal ARARs.  See 
additional subsections of Cal. Code Regs. Title 22, §66261.24.  A waste is considered hazardous if its 
total concentrations exceed the TTLCs or if the extract concentrations from the waste extraction test 
(WET) exceed the STLCs.  A WET is required when the total concentrations exceed the STLC but are 
less than the TTLCs (Cal. Code Regs. Title 22, div. 4.5, ch. 11, Appendix [app.] II [b]).  Determination of 
how soil will be managed for disposal will be made at the time the wastes are generated. 
 
A1.4.3 Other California Waste Classifications.  For waste discharged after 18 July 1997, solid 
waste classifications at Cal. Code Regs. Title 27, §§20210, 20220, and 20230 are used to determine 
applicability of waste management requirements.  These are summarized below. 
 
 A “designated waste” under Cal. Code Regs. Title 27, §20210 is defined at Cal. Water Code 
§13173.  Under Cal. Water Code §13173, designated waste is hazardous waste that has been granted a 
variance from hazardous waste management requirements or nonhazardous waste that consists of or 
contains pollutants that, under ambient environmental conditions at a waste management unit, could be 
released in concentrations exceeding applicable water quality objectives or that could reasonably be 
expected to affect beneficial uses of the waters of the state. 
 
 A nonhazardous solid waste under Cal. Code Regs. Title 27, §20220 is all putrescible and 
nonputrescible solid, semisolid, and liquid wastes, including garbage, trash, refuse, paper, rubbish, ashes, 
industrial wastes, demolition and construction wastes, abandoned vehicles and parts thereof, discarded 
home and industrial appliances, manure, vegetable or animal solid and semisolid wastes, and other 
discarded waste (whether of solid or semisolid consistency), provided that such wastes do not contain 
wastes that must be managed as hazardous wastes or wastes that contain soluble pollutants in concentra-
tions that exceed applicable water quality objectives or could cause degradation of waters of the state. 
 
 Under Cal. Code Regs. Title 27, §20230, inert waste is that subset of solid waste that does not 
contain hazardous waste or soluble pollutants at concentrations in excess of applicable water quality 
objectives and does not contain significant quantities of decomposable waste.  These state requirements 
may be more stringent than hazardous waste requirements and proper waste classification will help 
determine their applicability. 
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Section A2:  CHEMICAL-SPECIFIC ARARS 
 
 
 Chemical-specific ARARs are generally health- or risk-based numerical values or methodolo-
gies applied to site-specific conditions that result in the establishment of a cleanup level.  Many potential 
ARARs associated with particular response alternatives (such as closure or discharge) can be character-
ized as action-specific but include numerical values or methodologies to establish them so they fit in both 
categories (chemical- and action-specific).  To simplify the comparison of numerical values, several 
criteria and standards for chemicals of concern are presented in Table A2-1. 
 
 

Table A2-1.  Criteria and Standards for PCBs in Soil 
(units reported in mg/kg) 

 
Citation 

Analyte 40 CFR 761.61 40 CFR 761.120 
RWQCB 

Designated Waste 
Controlling ARAR 
Contaminant Level 

PCB 1 50 5 1 
 
 
 This section presents ARARs determination conclusions addressing numerical values for soil 
and air and a summary of the ARARs conclusions and a more detailed discussion of the ARARs for soil 
and air. 
 
 Potential federal and state chemical-specific ARARs are summarized in Tables A2-2 and 
A2-3, respectively. 
 
A2.1 Summary of ARARS Conclusions by Medium 
 
 Soil and air are the environmental media potentially affected by the IR Site 6 response 
actions.  The conclusions for ARARs pertaining to these media are presented in the following sections. 
 
A2.1.1 Soil ARARs Conclusions.  Based on results presented in the RSE Report (Battelle, 2001), 
PCBs are present in near-surface soils.  There are no promulgated chemical-specific standards for PCBs 
in soils that are applicable at IR Site 6.  However, a PCB cleanup standard for high occupancy areas of 1 
mg/kg has been established for sites managed under the Toxic Substances Control Act (15 USC §§2601–
2692), 40 CFR. 761.61.  This cleanup standard has been identified by the Navy as potentially relevant and 
appropriate for the cleanup objective at IR Site 6.   Other federal and state potential chemical-specific 
ARARs affecting the removal objectives at IR Site 6 are associated with classification and disposal of soil 
generated while attaining removal action objectives.   
 
 Management of soil generated from the removal action will depend on the waste classifica-
tion determined for the soil.  The soil would be disposed of at a Resource Conservation and Recovery Act 
(RCRA)-hazardous waste facility, a California-hazardous waste facility, and/or a Class III landfill as 
appropriate based on classification of the generated wastes.  Table 4-2 in the main body of this report pro-
vides waste classification values including total threshold limit concentration [TTLC], soluble threshold 
limit concentration [STLC], toxicity characteristic leaching procedure [TCLP], RCRA soil treatment 
standard, and RWQCB designated waste concentration for each compound. 
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A2.1.2 Air ARARs Conclusions.  Excavation and off-site disposal of soil containing PCBs is one 
treatment technology being considered for IR Site 6.  Fugitive dust can be generated from grading and 
earth-moving activities.  Fugitive dust emission control will be applicable.  The use of dust control mea-
sures and work practices would prevent the unplanned exposure of any persons to hazardous substances.  
Trucks hauling excavated soil to off-site disposal locations would be covered to prevent any spread of 
dust.  MDAQMD Rules  401 and 403 are potential ARARs for this particular remedial alternative being 
considered under this action  More specific information on these requirements is provided in the 
discussion of action-specific ARARs. 
 
A2.2 Detailed Discussion of ARARs by Medium 
 
 The following subsections provide a detailed discussion of federal and state ARARs by 
medium. 
 
A2.2.1 Soil ARARS.  The key threshold question for soil ARARs is whether or not the wastes 
located at IR Site 6 would be classified as hazardous waste.  The soil may be classified as a federal haz-
ardous waste as defined by RCRA and the state-authorized program, or as non-RCRA, state-regulated 
hazardous waste.  If the soil is determined to be hazardous waste, the appropriate requirements will apply. 
 
A2.2.1.1 Federal 
 
 RCRA Hazardous Waste and Groundwater Protection Standards.  The federal RCRA 
requirements at 40 CFR pt. 261 do not apply in California because the state RCRA program is authorized.  
The authorized state RCRA requirements are therefore considered potential federal ARARs (see Section 
A1.3.1).  The applicability of RCRA requirements depends on whether the waste is an RCRA hazardous 
waste, whether the waste was initially treated, stored, or disposed after the effective date of the particular 
RCRA requirement, and whether the activity at the site constitutes treatment, storage, or disposal as 
defined by RCRA.  However, RCRA requirements may be relevant and appropriate even if they are not 
applicable.  Examples include activities that are similar to the definition of RCRA treatment, storage, or 
disposal for waste that is similar to RCRA hazardous waste. 
 
 The determination of whether a waste is an RCRA hazardous waste can be made by compar-
ing the site waste to the definition of RCRA hazardous waste.  The RCRA requirements at Cal. Code 
Regs. Title 22, §66261.21, 66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 are potential 
ARARs because they define RCRA hazardous waste.  A waste can meet the definition of hazardous waste 
if it has the toxicity characteristic of hazardous waste.  This determination is made by using the toxicity 
characteristic leaching procedure (TCLP).  The maximum concentrations allowable for the TCLP listed in 
§66261.24(a)(1)(B) are potential federal ARARs for determining whether the site has hazardous waste.  If 
the site waste has concentrations exceeding these values, it is determined to be a characteristic RCRA 
hazardous waste (see Section A1.4.1). 
 
 The requirements at Cal. Code Regs. Title 22, §66264.94(a)(1), (a)(3), (c), (d), and (e) are 
potential federal ARARs for the vadose zone (i.e., the unsaturated zone contamination).  These sections 
set concentration limits for the unsaturated zone as well as for groundwater and surface water.  These 
requirements are considered to be potential federal ARARs because they are part of the approved state 
RCRA program. 
 
 RCRA land disposal restrictions (LDRs) at Cal. Code Regs. Title 22, §66268.1(f) are poten-
tial federal ARARs for discharging waste to land.  This section prohibits the disposal of hazardous waste 
to land unless (1) it is treated in accordance with the treatment standards of Cal. Code Regs. Title 22, 
§66268.40 and the underlying hazardous constituents meet the Universal Treatment Standards at Cal. 
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Code Regs. Title 22, §66268.48; (2) it is treated to meet the alternative soil treatment standards of Cal. 
Code Regs. Title 22, §66268.49; or a treatability variance is obtained under Cal. Code Regs. Title 22, 
§66268.44.  These are potentially applicable federal ARARs because they are part of the state-approved 
RCRA program.  RCRA Treatment Standards for non-RCRA, state-regulated waste are not potentially 
applicable federal ARARs but they may be relevant and appropriate state ARARs. 
 
 Toxic Substances Control Act.  The Toxic Substances Control Act (TSCA) regulates the 
storage and disposal of PCBs. U.S. EPA designed self-implementing procedures for a general, moderate-
size site where there should be low residual environmental impact from remedial activities.  The 
requirements at 40 CFR §761.61(a) are not binding for CERCLA response actions (40 CFR 
§761.61[a][1][ii]), and are therefore not applicable ARARs.  However, the substantive cleanup levels at 
40 CFR §761.61(a)(4) may be relevant and appropriate for soil response actions.  Under 40 CFR 
§761.61(a)(4)(i)(A), the cleanup level for bulk PCB remediation waste in high-occupancy areas is less 
than or equal to 1 ppm without further conditions.  The cleanup level for bulk PCB remediation waste in 
low-occupancy areas is less than or equal to 25 ppm under 40 CFR §761.61(a)(4)(i)(B)(1).  These self-
implementing cleanup levels cannot be used for the following: surface or ground waters, sediments in 
marine and freshwater ecosystems, sewers or sewage treatment systems, any private or public drinking-
water sources or distribution systems, grazing lands, or vegetable gardens.   
 
A2.2.1.2 State 
 
 RCRA Requirements.  State RCRA requirements included within the U.S. EPA-authorized 
RCRA program for California are considered to be potential federal ARARs and are discussed above.  
When state regulations are either broader in scope or more stringent than their federal counterparts, they 
are considered potential state ARARs.  State requirements such as the non-RCRA, state-regulated 
hazardous waste requirements may be potential state ARARs because they are not within the scope of the 
federal ARARs (57 Fed. Reg. 60848).  The Cal. Code Regs. Title 22, div. 4.5 requirements that are part of 
the state-approved RCRA program would be potential state ARARs for non-RCRA, state-regulated 
hazardous wastes. 
 
 The site waste characteristics need to be compared to the definition of non-RCRA, state-
regulated hazardous waste.  The non-RCRA, state-regulated waste definition requirements at Cal. Code 
Regs. Title 22, §66261.24(a)(2) are potential state ARARs for determining whether other RCRA require-
ments are potential state ARARs.  This section lists the total threshold limit concentrations (TTLCs) and 
soluble threshold limit concentration (STLCs).  The site waste may be compared to these thresholds to 
determine whether it meets the characteristics for a non-RCRA, state-regulated hazardous waste.   
 
 Cal. Code Regs. Title 22, §§66264.94 (e)(l), 66261.2, 66261.3 and 66261.24(a)(2)(B), which 
pertain to hazardous waste concentrations, listings, and identification, have been identified by the state as 
being potential relevant and appropriate or applicable to the soil at IR Site 6.   
 
 Cal. Code Regs. Title 27, div. 2, subdiv. 1.  Former Cal. Code Regs. Title 23, div. 3, ch. 15 
requirements that have been repealed and went into effect on 18 July 1997, the following sections define 
waste characteristics for discharge of waste to land.  These requirements may be applicable for soil left in 
place that was discharged after the effective date of the requirements.  They are not potentially applicable 
to discharges before that date but may be relevant and appropriate. 
 
 Cal. Code Regs. Title 27, §20230(a) defines inert waste as waste “that does not contain 
hazardous waste or soluble pollutants at concentrations in excess of applicable water quality objectives, 
and does not contain significant quantities of decomposable waste.” Cal. Code Regs. Title 27, §20230(b) 
states that “inert wastes do not need to be discharged at classified waste management units.” Cal. Code 



 

Appendix A – ARARs Section A2 
IR Site 6, MCAGCC Twentynine Palms October 3, 2002 

A-17

Regs. Title 27, §20230(a) and (b) may be potential state ARARs for soil that meets the definition of inert 
waste.   
 
 Cal. Code Regs. Title 27, §§20210 and 20220 are state definitions for designated waste and 
nonhazardous waste, respectively.  These may be ARARs for soil that meets the definitions.  These soil 
classifications determine state classification and sitting requirements for discharging waste to land. 
 
 Other potential ARARs identified by the RWQCB for IR Site 6 include Cal. Water Code 
Div. 7, §§13241, 13243, 13263(a), and 13360 (Porter-Cologne Water Quality Control Act); Water Code 
13240, and State Water Resources Control Board Resolution No. 88-63.  None of these ARARs identified 
by the RWQCB have been determined to be a potential ARAR for IR Site 6 because groundwater is not 
be addressed as part of the removal action. 
 
A2.2.2 Air ARARs.  For this EE/CA, PCBs in soil are the concern.  Excavation of soil containing 
PCBs is one of the treatment technologies being considered; therefore, there is the potential for PCBs to 
be released into the air as fugitive dusts, or particulate matter, during excavation activities.  So the 
requirements controlling this type of release are not addressed in this ARARs evaluation, but are 
discussed in greater detail under action-specific requirements. 
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Section A3:  LOCATION-SPECIFIC ARARS 
 
 
 Potential location-specific ARARs are identified and discussed in this section.  The discus-
sions are presented based on various attributes of the site location, such as whether it is within a flood-
plain.  Additional surveys will be performed in connection with the response action design and response 
action to confirm location-specific ARARs where inadequate siting information currently exists, or in the 
event of changes to planned facility locations.  
 
A3.1 Summary of Location-Specific ARARS 
 
 IR Site 6 has no natural habitat and the species occurring there are limited to those commonly 
associated with human development occurring throughout the Mainside area. There are no threatened or 
endangered species present on IR Site 6 based on results of the ecological risk evaluation provided in the 
RSE (Battelle, 2001).  Floodplain management and geologic characteristics are the resource categories 
relating to location-specific requirements potentially affected by the IR Site 6 response actions.  The con-
clusions for ARARs pertaining to these resources are presented in the following sections. 
 
A3.1.1 Floodplain Management Conclusions.  The State has identified this resource category ha a 
potential location-specific ARAR.  The Hazardous Waste Control Act (HWCA) covers hazardous waste 
treatment, storage, or disposal (TSD) facilities constructed within a 100-year floodplain (Cal. Code Regs. 
Title 22, §66264.18[b]).  This regulation seeks to assure that the design, construction, operation, and 
maintenance of TSD facilities within the 100-year floodplain will prevent washouts and subsequent 
releases of hazardous materials.  These standards are potentially applicable federal ARARs for the 
construction of any new facilities used as part of this remedial action. 
 
 The requirements of actions taken within a floodplain at 40 CFR §§6(b) and 6.302 and §6 
app. A address the potential impacts on floodplain beneficial use (flood control, water quality, and habi-
tat) that could be affected by site remediation.  The regulation stipulates the need for mitigation of any 
effects on the natural attributes of the floodplain.  These requirements would be potentially applicable 
federal ARARs for the removal action at IR Site 6. 
 
A3.1.2 Geologic Characteristics Conclusions.  Table A3-1 lists federal requirements for the pro-
tection of hazardous waste facilities located in a geological sensitive area.  The State identified Cal. Code 
Regs. Title 22, §66264.18(a) and (c) as potential ARARs.  Cal. Code Regs. Title 22, §66264.18(a) prohib-
its the placement of TSD facilities within 60 meters (200 feet) of a fault displaced during the Holocene 
epoch.  There will be no facilities constructed as part of this remedial action.  Therefore, Cal. Code Regs. 
Title 22, §66264.18(a) is not a potential ARAR.  Cal. Code Regs. Title 22, §66264.18(c) prohibits the 
placement of noncontainerized or bulk liquid hazardous waste in an area with salt domes, mines, or caves.  
Wastes generated during the removal activity will be containerized and only stored on-site for short 
periods of time.  Therefore, Cal. Code Regs. Title 22, §66264.18(d) is not a potential ARAR. 
 
A3.2 Detailed Discussion of ARARS 
 
 The following subsections provide a detailed discussion of federal and state ARARs by 
location-specific resources.  Pertinent and substantive provisions of the potential ARARs listed and 
described below were reviewed to determine whether they are potential federal or state ARARs for the 
soil containing PCBs at IR Site 6. 
 
 Requirements that are determined to be ARARs or TBCs are identified in Table A3-1 (fed-
eral) and Table A3-2 (state).  ARARs determinations are presented in the column denoted by the heading 
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ARAR Determination.  Determinations of status for location-specific ARARs were generally based on 
consultation of maps or lists included in the regulation or prepared by the administering agency.  Refer-
ences to the document or agency consulted are provided in the Comments column and may be provided in 
footnotes to the table.  Specific issues concerning some of the requirements are discussed in the following 
sections. 
 
A3.2.1 Floodplains Management ARARs 
 
A3.2.1.1 Federal 
 
 Floodplain Management, Exec. Order No. 11988.  Under 40 CFR §6.302(b), federal 
agencies are required to evaluate the potential effects of action they may take in a floodplain to avoid, to 
the extent possible, adverse effects associated with direct and indirect development of a floodplain.  The 
length of time for removal actions and storage of wastes is very limited.  Therefore, 40 CFR §6.302(b) is 
not a potential ARAR for this response action. 
 
 Resource Conservation and Recovery Act (33 USC §§6901–6991[i]).  Under Cal. Code 
Regs. Title 22, §66264.18(b), any hazardous waste facility located in a 100-year floodplain or within the 
maximum high tide must be designed, constructed, operated, and maintained to prevent washout of any 
hazardous waste by a 100-year flood or maximum high tide, unless the owner or operator can demonstrate 
that procedures are in effect that will cause the waste to be removed safely, before flood or tidewater can 
reach the facility. 
 
A3.2.1.2 State 
 
 The state RCRA requirements for floodplains are evaluated above as potential federal 
ARARs. 
 
A3.2.2 Geologic Characteristics ARARs.  Location-specific potential ARARs based on geological 
characteristics have been identified for IR Site 6.  Geological characteristics of concern include the 
presence of Holocene faults, salt dome formations, underground mines, or caves.  MCAGCC Mainside 
installation is bounded by two major faults.  The Mesquite Lake fault is located approximately 1,000 ft to 
the southwest of the facility, and the West Bullion Mountain fault is located along the northeastern edge 
of the area.  These northwest-trending geologic features are subregional in extent, and the West Bullion 
Mountain fault defines the eastern limit of the regional (i.e., Morongo) groundwater basin.  The State has 
identified Cal. Code Reg 22 §§66264.18(a) and (c) as being relevant and appropriate for this site.  In 
addition, RCRA (33 USC §§6901–6991[i[), hazardous waste facility siting criteria, Cal. Code Regs. Title 
22, §§66264.18(a) and (c) is also evaluated as a potential ARAR. 
 
A3.2.2.1 Federal 
 
 Resource Conservation and Recovery Act (33 USC §§6901–6991[i]).  Hazardous waste 
facilities must be sited in accordance with the following requirements: 
 
 Seismic considerations (Cal. Code Regs. Title 22, §66264.18(a) – portions of new facilities or 
facilities undergoing substantial modification where transfer, treatment, storage or disposal of hazardous 
waste will be conducted shall not be located within 61 meters (200 feet) of a fault which has had 
displacement in Holocene time. 
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 Salt dome formations, salt bed formations, underground mines and caves (Cal. Code Regs. 
Title 22, §66264.18[c]) – the placement of any noncontainerized or bulk liquid hazardous waste in any 
salt dome formation, salt bed formation, or underground mine or cave is prohibited. 
 
 The Mesquite Lake fault is located about 1,000 ft from MCAGCC.  Because IR Site 6 is not 
located within 61 meters of a Holocene fault and no discharge is proposed to a salt dome formation, salt 
bed formation, or underground mines or caves, the requirements at Cal. Code Regs. Title 22, 
§66264.18(a) and §66264.18(c) are not potential ARARs for this response action. 
 
A3.2.2.2 State 
 
 The state location-specific RCRA requirements for geologic characteristics are evaluated 
above as potential federal ARARs. 
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Section A4:  ACTION-SPECIFIC ARARS 
 
 
 This EE/CA report evaluates remedial action alternatives for IR Site 6 at MCAGCC.  This 
ARARs analysis is based on three alternatives for the site.  Alternative 1 is institutional controls, Alterna-
tive 2 entails excavation and off-site disposal, and Alternative 3 is no action.  Detailed descriptions of the 
remedial alternatives are provided in the main text of this EE/CA report. 
 
 Tables A4-1 and A4-2 present and evaluate federal and state potential action-specific ARARs 
for IR Site 6.  A discussion of the requirements determined to be pertinent to each alternative being evalu-
ated for IR Site 6 action is presented in this section.  A discussion of how the alternative complies with 
each identified ARAR is also provided. 
 
A4.1 Alternative 1 – Institutional Controls 
 
 There are no federal ARARs for land use controls.  Under the California Civil Code and 
Health and Safety Code, however, there are provisions for land use controls, specifically for restrictions, 
prohibitions, variances, and agreements.  
 
A4.1.1 Institutional Controls.  Institutional controls are designed to restrict certain activities and/or 
limit access to a site, instead of eliminating the risks through active treatment.  Common institutional 
controls include land use restrictions (e.g., zoning), regulatory controls (e.g., permitting), and access 
controls (e.g., fencing and signs).  These controls are effective tools for promoting awareness of site risks. 
 
 State statutes that have been accepted by the DON as ARARs for implementing institutional 
controls and entering into an environmental restriction covenant and agreement with DTSC include 
substantive provisions of Cal. Civ. Code §1471 and Cal. Health & Safety Code §§25202.5, 25222.1, 
25232(b)(1)(A)–(E), and 25233(c). 
 
 The substantive provisions of Cal. Civ. Code §1471 are the following general narrative stand-
ard:  “…to do or refrain from doing some act on his or her own land…where…:  (c) Each such act relates 
to the use of land and each such act is reasonably necessary to protect present or future human health or 
safety or the environment as a result of the presence on the land of hazardous materials, as defined in Sec-
tion 25260 of the Health and Safety Code.”  This narrative standard would be implemented through incor-
poration of restrictive environmental covenants in the deed at the time of transfer.  These covenants 
would be recorded with the environmental restriction covenant and agreement and would run with the 
land. 
 
 The substantive provisions of Cal. Health & Safety Code §25202.5 are the general narrative 
standard to restrict “present and future uses of all or part of the land on which the…facility…is 
located….”  These substantive provisions will be implemented by incorporation of restrictive environ-
mental covenants in the Environmental Restriction Covenant and Agreement at the time of transfer for 
purposes of protecting present and future public health and safety. 
 
 Actual land-use restriction requirements are set forth in Cal. Health & Safety Code 
§25232(b)(1)(A)–(E).  These include prohibitions on construction of residences, hospitals for humans, 
schools for persons under 21 years of age, day care centers, or any permanently occupied human habita-
tion on hazardous waste property. Cal. Health & Safety Code §25233(c) sets forth substantive criteria for 
granting variances from the uses prohibited in Cal. Health & Safety Code §25232(b)(1)(A)–(E) based on 
specified environmental and health criteria. 
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 Cal. Health & Safety Code §25222.1 provides the authority for the state to enter into volun-
tary agreements to establish land-use covenants with the owner of property.  The Cal. Health & Safety 
Code §25222.1 Land Use Covenant Agreement itself is in the form of an agreement, and this procedural 
form does not qualify as a legally binding “applicable or relevant and appropriate” requirement under 
CERCLA because it is administrative (procedural) in nature.  The substantive provision of Cal. Health & 
Safety Code §25222.1 is the general narrative standard:  “restricting specified uses of the property.”  The 
DON will comply with the substantive requirements of Cal. Health & Safety Code §25222.1 by incor-
porating CERCLA use restrictions, which are also consistent with the substantive requirements of Cal. 
Health & Safety Code §25232(b)(1)(A)–(E) and Cal. Health & Safety Code §25233(c), into the DON’s 
deed of conveyance in the form of restrictive covenants under the authority of Cal. Civ. Code §1471.  The 
substantive provisions of Cal. Health & Safety Code §25222.1 may be interpreted in a manner that is 
consistent with the substantive provisions of Cal. Civ. Code §1471.  The covenants would be recorded 
with the deed and run with the land. 
 
 In addition to being implemented through the environmental restriction covenant and agree-
ment between the DON and DTSC, the appropriate and relevant portions of Cal. Health & Safety Code 
§§25202.5, 25221.1, 25232, and 25233 and Cal. Civ. Code §1471 shall also be implemented through the 
deed between the DON and the transferee. 
 
 U.S. EPA does not agree with the DON and DTSC that the sections of the California Civil 
Code and Health and Safety Code cited above are ARARs.  These state regulations fail to meet the 
criteria for ARARs pursuant to U.S. EPA guidance, i.e., they are administrative, not substantive, require-
ments that establish a discretionary way to implement land-use restrictions.  However, while U.S. EPA 
does not agree that these state regulations require the DON to enter into a land-use covenant with DTSC, 
U.S. EPA believes that, if necessary for the protection of human health and the environment, it may be 
appropriate for the facility to elect to enter into an enforceable written agreement with DTSC to enforce 
land-use restrictions at a site. 
 
A4.2 Alternative 2 – Excavation And Off-Site Disposal 
 
 ARARs for excavation are typically state-promulgated regulations pertaining to fugitive 
emissions, temporary storage (of wastes for treatment or disposal) or protection of species and habitat 
during remedial construction activities.  Federal and state ARARs were evaluated with respect to these 
issues.  Results of the evaluation are provided below. 
 
A4.2.1 Federal ARARs.  If, based on the hazardous waste determination described under federal 
chemical-specific ARARs discussion, wastes are determined to be hazardous, substantive requirements of 
Cal. Code Regs. Title 22, §66262.34 (pertaining to hazardous waste accumulation) will be applicable and 
also may be relevant and appropriate if the waste does not meet the definition of hazardous but is similar 
to RCRA hazardous waste and if RCRA-type storage, treatment, or disposal is part of the response action.  
Alternative 2 involves the stockpiling of excavated materials while waste characterization is performed.  
As such, the substantive requirements of Cal. Code Regs. Title 22, §§66264.251, 66264.258(a) and (b), 
66264.111, and 66264.114 (pertaining to the control of run-on and runoff and closure of waste piles) are 
relevant and appropriate requirements for the temporary storage of stockpiled materials.  In addition, 
substantive requirements of 49 CFR §§171.2(f), 172.300, 172.302, 172.303, 172.304, 172.400, and 
172.504 (pertaining to the Department of Transportation requirements for transport of hazardous 
materials) would be relevant and appropriate for transport of materials on-site. 
 
 Also, under the clean closure alternative, after contaminated soil has been excavated and 
stockpiled, the stockpiled material will be sampled and characterized for disposal. 



 

Appendix A – ARARs Section A4 
IR Site 6, MCAGCC Twentynine Palms October 3, 2002 

A-44

 The provisions of Cal. Code Regs. Title 22, §66264.250 regarding storage of wastes under 
structures for protection from precipitation will not be met during site excavation activities, therefore, the 
prescriptive requirements at §66264.251 are potential ARARs.  Potential federal clean closure ARARs 
such as Cal. Code Regs. Title 22, §66264.111(a) and (b) are not ARARS for IR Site 6 because no land-
based disposal units are planned for waste management. 
 
A4.2.2 State ARARs.  If the excavated soil is determined to be neither RCRA nor non-RCRA 
hazardous waste, a designated waste determination must be made prior to disposal in accordance with the 
substantive provisions of Cal. Code Regs. Title 27, §20200.  Alternative 2 involves the stockpiling of 
excavated materials while waste characterization is performed.  
 
 Fugitive dust may be generated during the excavation and handling of the contaminated soil.  
The pertinent substantive provisions of the MDAQMD are considered potential ARARs for these activi-
ties.  MDAQMD requires that reasonably available control measures be applied to prevent fugitive-dust 
emissions. 
 
A4.2.3 Conclusions.  The controlling potential ARARs for Alternative 2 will be associated with how 
the waste that is generated during excavation will be classified (i.e., hazardous or non-hazardous).  The 
specific potential ARARs will be identified at the time the waste classification is made. 
  
A4.3 Alternative 3 – No Action 
 
 There is no need to identify ARARs for the no-action alternative because ARARs apply to 
“any removal or remedial action conducted entirely on-site” and “no action” is not a removal or remedial 
action (CERCLA Section 121(e), 42 USC §9621[e]).  CERCLA §121 (42 USC §9621) cleanup standards 
for selection of a Superfund remedy, including the requirement to meet ARARs, are not triggered by the 
no-action alternative (U.S. EPA 1991b).  Therefore, a discussion of compliance with action-specific 
ARARs is not appropriate for this alternative. 
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Section A5:  SUMMARY 
 
 
 Controlling ARARs have been identified in the text of this appendix for PCBs in soil.  The 
most stringent numerical limitations (the controlling numerical values) associated with federal or state 
ARARs for each site-related chemical are identified in the ARARs tables provided in each section.  Each 
numerical limit identified in the tables pertains to specific activities that constitute discharge or placement 
into the identified medium. 
 
 The substantive provisions of the following requirements were identified as potential ARARs 
that affected the development of response action objectives for this action. 
 

• PCB cleanup standard for high occupancy areas of 1 mg/kg under the Toxic 
Substances Control Act (15 USC §§2601–2692), 40 CFR. 761.61 is a potentially 
relevant and appropriate federal ARARs. 

 
• RCRA hazardous waste classification, generation, and disposal in Cal. Code 

Regs. Title 22, §66262.10(a), 66262.11, Cal. Code Regs. Title 22, §66264.13(a) 
and (b). 

 
• Waste piles under Cal. Code Regs. Title 22, §66264.251 (except 251[j], 

251[e][11]) and 40 CFR §264.554. 
 
 The evaluation of location-specific ARARs indicates that IR Site 6 is within a floodplain, 
however the Soil generated during excavation activities will not be stored on-site for long periods of time. 
 
 No geologic characteristics were identified in or near the project area that would require 
potential ARARs for the Site.  Requirements under 36 CFR §65.1(b)(1) are not potentially relevant and 
appropriate federal ARARs for the response action site 
 
 Actions evaluated as part of the remedial alternatives considered are soil excavation.  RCRA 
requirements for hazardous waste treatment, storage, and disposal Cal. Code Regs. Title 22, §66262 may 
be applicable. Additional information on soil concentrations will be obtained during excavation, and these 
requirements will be included as necessary. 
 
 MDAQMD requirements to be met for potential fugitive dust emissions during excavation 
and off-site disposal include potentially applicable federal ARARs in Rules 401 and 403.  Control of 
fugitive emissions is via best available control technology. 
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template=%261.%20Go%20to%20a%20Specific%20Section&record={BFFBE}&softpage=Brows
e_Frame_Pg42   

Cal. Code Regs. Title 22, §66268.48 (Universal Treatment Standards). http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=249136&E22=title%2022&E23=66268.48&E24=&infobase=ccr&query
template=%261.%20Go%20to%20a%20Specific%20Section&record={C003F}&softpage=Browse
_Frame_Pg42  

Cal. Code Regs. Title 22, §66268.105 (Treatment Standards – Non-RCRA Waste Categories – 
Applicability of Treatment Standards).   http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=250680&E22=title%2022&E23=66268.105&E24=&infobase=ccr&quer
ytemplate=%261.%20Go%20to%20a%20Specific%20Section&record={C00A9}&softpage=Brow
se_Frame_Pg42   

Cal. Code Regs. Title 23, div. 3, ch. 15 (Discharges of Hazardous Waste to Land). 
http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=202501&E22=title%2023&E23=2510&E24=&infobase=ccr&querytem
plate=%261.%20Go%20to%20a%20Specific%20Section&record={D6507}&softpage=Browse_Fr
ame_Pg42   

Cal. Code Regs. Title 23, §§2542, 2543 (Construction Standards – Liners/Leachate Collection and 
Removal Systems).  http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=1067821&E22=title%2023&E23=2542&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={D65FA}&softpage=Browse_
Frame_Pg42  

Cal. Code Regs. Title 27, div. 2, subdiv. 1 (Consolidated Regulations for Treatment, Storage, 
Processing or Disposal of Solid Waste).   http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=202535&E22=title%2027&E23=20005&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E4410}&softpage=Browse_
Frame_Pg42  

Cal. Code Regs. Title 27, §20210 (SWRCB – Designated Waste). http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=202567&E22=title%2027&E23=20210&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E45FD}&softpage=Browse_
Frame_Pg42 
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Cal. Code Regs. Title 27, §20220 (SWRCB – Nonhazardous Solid Waste). 
http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=205075&E22=title%2027&E23=20220&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E4608}&softpage=Browse_
Frame_Pg42 

Cal. Code Regs. Title 27, §20230 (SWRCB – Inert Waste).   http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=205077&E22=title%2027&E23=20230&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E461A}&softpage=Browse_
Frame_Pg42 

Cal. Code Regs. Title 27, §§20380 (SWRCB – Applicability).   http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=250771&E22=title%2027&E23=20380&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E4BF7}&softpage=Browse_
Frame_Pg42   

Cal. Code Regs. Title 27, §§20385 (SWRCB –Required Programs).   http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=250774&E22=title%2027&E23=&E24=20385&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E4C03}&softpage=Browse_
Frame_Pg42   

Cal. Code Regs. Title 27, §20400 (SWRCB – Concentration limits). http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=205092&E22=title%2027&E23=20400&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E47B5}&softpage=Browse_
Frame_Pg42 

Cal. Code Regs. Title 27, §20430 (SWRCB – Corrective Action Program). 
http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=638873&E22=title%2027&E23=20430&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E4D48}&softpage=Browse_
Frame_Pg42  

Cal. Code Regs. Title 27, §20950 (SWRCB – General Closure and Postclosure Maintenance 
Standards Applicable to Waste Management Units for Solid Waste). 
http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=638912&E22=title%2027&E23=20950&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E50B8}&softpage=Browse_
Frame_Pg42  

Cal. Code Regs. Title 27, §21090 (SWRCB – Closure and Post-Closure Maintenance Requirements 
for Solid Waste Landfills).    http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=638932&E22=title%2027&E23=21090&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E50DA}&softpage=Browse
_Frame_Pg42   

Cal. Code Regs. Title 27, §21769 (SWRCB – Closure and Postclosure Maintenance Plan 
Requirements).    http://www.calregs.com/cgi-
bin/om_isapi.dll?clientID=638967&E22=title%2027&E23=21769&E24=&infobase=ccr&queryte
mplate=%261.%20Go%20to%20a%20Specific%20Section&record={E54D7}&softpage=Browse_
Frame_Pg42   

Cal. Fish & Game Code §1750 (Native Species Conservation and Enhancement Act). 
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=fgc&group=01001-02000&file=1750  

Cal. Fish & Game Code §1801 (Conservation of Wildlife Resources). http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=fgc&group=01001-02000&file=1801-1802  

Cal. Fish & Game Code §§1900, 1908 (Native Plant Protection).  http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=fgc&group=01001-02000&file=1900-1913 

Cal. Fish & Game Code §2014 (Taking and Possessing in General).    http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=fgc&group=01001-02000&file=2000-2020  
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Cal. Fish & Game Code ch. 1.5, §§2050–2116 (California Endangered Species Act). 
http://www.leginfo.ca.gov/cgi-
bin/waisgate?WAISdocID=3198110612+1+0+0&WAISaction=retrieve   

Cal. Fish & Game Code §3005(a) (Birds and Mammals – Methods of Taking).     
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=fgc&group= 02001-03000&file=3000-
3012 

Cal. Health & Safety Code §25157.8 (State Regulation of Existing Hazardous Waste Facilities – 
Standards).   http://www.leginfo.ca.gov/cgi-bin/displaycode?section=hsc&group=25001-
26000&file=25150-25158.4  

Cal. Health & Safety Code §25202.5 (Hazardous Waste Control – Permitting of Facilities).   
http://www.leginfo.ca.gov/cgi-bin/displaycode?section=hsc&group=25001-26000&file=25200-
25205   

Cal. Health & Safety Code §25208 (Toxic Pits Cleanup Act of 1984). http://www.leginfo.ca.gov/cgi-
bin/displaycode?section=hsc&group=25001-26000&file=25208-25208.17   

Cal. Health & Safety Code §§25222.1, 25232(b)1(A)–(E), 25233(c) (Hazardous Waste Disposal Land 
Use).    http://www.leginfo.ca.gov/cgi-bin/displaycode?section=hsc&group=25001-
26000&file=25220-25241 

Cal. Health & Safety Code div. 20, ch. 6.6.7, §25270–25270.13 ().        Host is unreachable 
Cal. Health & Safety Code §41700, 41701 ().        Host is unreachable 
California Air District Resource Directory.   http://www.arb.ca.gov/capcoa/roster.htm 
California Air Resources Board (District Rules Database).  http://www.arb.ca.gov/drdb/drdb.htm 
Pub. Res. Code div. 13 §15000, 15002  ().     Host is unreachable 
Cal. Pub. Res. Code div. 13 §21000–21178  (California Environmental Quality Act). 

http://www.leginfo.ca.gov/cgi-bin/displaycode?section=prc&group=20001-21000&file=21000-
21006 

Cal. Water Code §1243 ().        Host is unreachable 
Cal. Water Code div. 7 (Porter-Cologne Water Quality Control Act). http://www.leginfo.ca.gov/cgi-

bin/displaycode?section=wat&group=12001-13000&file=13000-13002 
Cal. Water Code §§13140, 13142.5 (Water Quality Control Plan for Control of Temperature in the 

Coastal and Interstate Waters and Enclosed Bays and Estuaries of California???).     Host is 
unreachable 

Cal. Water Code §13000 ().    Host is unreachable  
Cal. Water Code §§13263, 13269 (Waste Discharge Requirements). http://www.leginfo.ca.gov/cgi-

bin/displaycode?section=wat&group=13001-14000&file=13260-13274 
Cal. Water Code §13304 (Administrative Enforcement and Remedies by Regional Boards). 

http://www.leginfo.ca.gov/cgi-bin/displaycode?section=wat&group=13001-14000&file=13300-
13308 

Cal. Water Code §13307 (02 Oct 1996?).     Host is unreachable 
40 CFR §6.301(a), (b), (c) (Landmarks, Historical and Archeological Sites). 

http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=6&SECTION=301&YEAR=2000&TYPE=TEXT   

40 CFR §6.302(a), (b) (Exec. Order No. 11988, Protection of Floodplains; Exec. Order No. 11990, 
Protection of Wetlands).    http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=6&SECTION=302&YEAR=2000&TYPE=TEXT 

40 CFR pt. 6, app. A (Procedures for Implementing the Requirements of the Council on 
Environmental Quality on the National Environmental Policy Act).   
http://www.access.gpo.gov/nara/cfr/waisidx_00/40cfr6_00.html  

40 CFR §50.4–.12 (National Ambient Air Quality Standards). 
http://www.access.gpo.gov/nara/cfr/waisidx_00/40cfr50_00.html 

40 CFR pt. 257 (Criteria for Classification of Solid Waste Disposal Facilities and Practices).  
http://www.epa.gov/docs/epacfr40/chapt-I.info/subch-I/40P0257.pdf 
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40 CFR pt. 261 (Identification and Listing of Hazardous Waste). 
http://www.access.gpo.gov/nara/cfr/waisidx_00/40cfr261_00.html   

40 CFR §261.4 (Identification and Listing of Hazardous Waste  – Exclusions). 
http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=261&SECTION=4&YEAR=2000&TYPE=TEXT 

40 CFR §261.21–.24 (Identification and Listing of Hazardous Waste  – Characteristics of 
Ignitability, Corrosivity, Reactivity, and Toxicity). http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=261&SECTION=21&YEAR=2000&TYPE=TEXT  

40 CFR §264.554 (Staging Piles).   http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=264&SECTION=554&YEAR=2000&TYPE=TEXT 

40 CFR pt. 266 subpt. M (Standards for the Management of Specific Hazardous Wastes and 
Specific Types of Hazardous Waste Management Facilities ). 
http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=266&SECTION=200&YEAR=2000&TYPE=TEXT    

40 CFR pt. 268.2 (Land Disposal Restrictions – Definitions). http://frwebgate.access.gpo.gov/cgi-
bin/get-cfr.cgi?TITLE=40&PART=268&SECTION=2&YEAR=2000&TYPE=TEXT 

40 CFR §761.40 (PCBs – Marking Requirements). http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=761&SECTION=40&YEAR=2000&TYPE=TEXT  

40 CFR §761.45 (PCBs – Marking Formats).   http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=761&SECTION=45&YEAR=2000&TYPE=TEXT  

40 CFR §761.50 (PCBs – Storage and Disposal –Applicability).   http://frwebgate.access.gpo.gov/cgi-
bin/get-cfr.cgi?TITLE=40&PART=761&SECTION=50&YEAR=2000&TYPE=TEXT  

40 CFR §761.60 (PCBs – Disposal Requirements). http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=761&SECTION=60&YEAR=2000&TYPE=TEXT  

40 CFR §761.61(a).  (PCB Remediation Waste) 
http://www.access.gpo.gov/nara/cfr/waisidx_00/40cfr761_00.html 

40 CFR §761.65 (PCBs – Storage for Disposal).     http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=761&SECTION=65&YEAR=2000&TYPE=TEXT 

40 CFR §761.79 (PCBs – Decontamination Standards and Procedures). 
http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=761&SECTION=79&YEAR=2000&TYPE=TEXT 

40 CFR §761.120 (PCB Spill Cleanup Policy – Scope). http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=761&SECTION=120&YEAR=2000&TYPE=TEXT   

40 CFR §761.123 (PCB Spill Cleanup Policy – Definitions). http://frwebgate.access.gpo.gov/cgi-
bin/get-cfr.cgi?TITLE=40&PART=761&SECTION=123&YEAR=2000&TYPE=TEXT 

40 CFR §761.125 (Requirements for PCB Spill Cleanup). http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=761&SECTION=125&YEAR=2000&TYPE=TEXT  

40 CFR §761.130 (PCB Spill Cleanup Policy – Sampling Requirements). 
http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=40&PART=761&SECTION=130&YEAR=2000&TYPE=TEXT 

49 CFR §171.2 (Research and Special Programs Administration, Department of Transportation – 
General Regulations) .  http://frwebgate.access.gpo.gov/cgi-bin/get-cfr.cgi?TITLE=49&PART= 
171&SECTION=2&TYPE=TEXT 

50 CFR §10.13 (List of Migratory Birds).    http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=50&PART=10&SECTION=13&YEAR=1999&TYPE=TEXT  

50 CFR pt. 27 (Wildlife and Fisheries – United States Fish and Wildlife Service, Department of the 
Interior – Prohibited Acts). http://www.access.gpo.gov/nara/cfr/waisidx_99/50cfr27_99.html   

50 CFR §27.11–27.97 (National Wildlife Refuge System Administration Act of 1996). 
http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=50&PART=27&SECTION=11&YEAR=1999&TYPE=TEXT   

50 CFR §35.1–.14 (Wilderness Act). http://www.access.gpo.gov/nara/cfr/waisidx_99/50cfr35_99.html   
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50 CFR §402 (Interagency Cooperation – Endangered Species Act of 1973, as amended).   
http://www.access.gpo.gov/nara/cfr/waisidx_00/50cfr402_00.html   

Executive Order 11988 Floodplain Management. 
http://www.ecy.wa.gov/programs/sea/grants/fedexorder.htm 

Protection of Wetlands, Executive Order 11990 of 1977.    
http://www.ecy.wa.gov/programs/sea/grants/fedexorder.htm 

40 Fed. Reg. 6030 (10 February 1968). 
55 Fed. Reg. 8666, 8764–8765 (1990) (NCP preamble).     
56 Fed. Reg. 3572–3573 (1991). 
57 Fed. Reg. 32726 (23 July 1992) (Notice approving California RCRA hazardous waste 

management program). 
  
MOJAQMD Rule 402.  http://www.arb.ca.gov/DRDB/MOJ/CURHTML/R402.HTM 
Monterey Bay Unified Air Pollution Control District (List of Current Rules).  

http://www.arb.ca.gov/drdb/mbu/cur.htm 
National Environmental Policy Act. http://ceq.eh.doe.gov/nepa/regs/nepa/nepaeqia.htm 
National Register of Historic Places.  http://tps.cr.nps.gov/ nhl/result.cfm 
Pub. L. No. 96-95 (Archaeological Resources Protection Act of 1979, as amended). 

http://exchanges.state.gov/education/culprop/96-95.html 
RWQCB (all regions).  http://www.swrcb.ca.gov/rwqcbs/index.html 
15 USC, ch. 53, §§2601–2692 (Toxic Substances Control Act). 

http://www4.law.cornell.edu/uscode/15/2601.html 
16 USC ch. 1A §§461–467 (Historic Sites, Buildings, and Antiquities Act of 1935). http:// 

www4.law.cornell.edu/uscode/16/ch1A.html 
16 USC §469–469c-1 (Archaeological and Historic Preservation Act). 

http://www4.law.cornell.edu/uscode/16/469.html   
16 USC §470aa–470mm (Archaeological Resources Protection Act of 1979, as amended).  

http://www4.law.cornell.edu/uscode/16/ch1B.html  
16 USC ch. 1B §470–470x-6 (National Historic Preservation Act).  http:// 

www4.law.cornell.edu/uscode/16/470.html 
16 USC §§661–666c (Protection and Conservation of Wildlife – Game, Fur-Bearing Animals, and 

Fish).   http://www4.law.cornell.edu/uscode/16/661.html  
16 USC §668dd–ee (National Wildlife Administration Act of 1996/National Wildlife Refuge 

System). http://www4.law.cornell.edu/uscode/16/668dd.html 
16 USC ch. 5A, subch. I §662 (Fish and Wildlife Coordination Act).  

http://www4.law.cornell.edu/uscode/16/662.html 
16 USC § 703–712 (Migratory Bird Treaty Act of 1972).  

http://www4.law.cornell.edu/uscode/16/703.html 
16 USC §§1131–1136 (Wilderness Act – National Wilderness Preservation System). 

http://www4.law.cornell.edu/uscode/16/ch23.html   
16 USC §§1531–1543 Endangered Species Act of 1973). 

http://www4.law.cornell.edu/uscode/16/ch35.html 
16 USC §1536(a), (h)(1)(B) (Endangered Species Act of 1973 – Interagency Cooperation). 

http://www4.law.cornell.edu/uscode/16/1536.html   
42 USC, ch. 82, §§6901–6991(i) (Resource Conservation and Recovery Act). 

http://www4.law.cornell.edu/uscode/42/6901.html 
42 USC, ch. 85, §§7401–7671 (Clean Air Act). http://www4.law.cornell.edu/uscode/42/7401.html   
42 USC, ch.103, §§9601–9675 (Comprehensive Environmental Response, Compensation, and 

Liability Act). http://www4.law.cornell.edu/uscode/42/9601.html 
42  USC § 9604 (Comprehensive Environmental Response, Compensation, and Liability Act – 

Response Authorities). http://www4.law.cornell.edu/uscode/42/9604.html  
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42 USC §9621(d) (Comprehensive Environmental Response, Compensation, and Liability Act – 
Cleanup Standards).  http://www4.law.cornell.edu/uscode/42/9621.html 

49 USC §§5101–5127 (Transportation of Hazardous Material). 
http://www4.law.cornell.edu/uscode/49/5101.html  

 
 
 


